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            ABSTRACT             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
he Indian poultry industry revolves mainly around chicken. It has developed 
rapidly from small-scale backyard breeding to highly specialized, intensive 
production. Poultry provides an immense supply of food for the world’s 
population. Poultry meat and eggs are preferred to other kinds of animal food products for a 
variety of reasons, all over the globe. It is estimated that 25 percent of the world’s meat 
supply is derived from poultry, i.e. chicken, turkey, duck, geese, domesticated quail, etc. and 
the proportion is increasing steadily.  
Coccidiosis is a health problem resulting in significant economic losses in the world. 
The impacts of the disease on animal agriculture include, for example, lost revenues, costs of 
vaccination, prevention, eradication, decontamination and restocking. The literature survey 
showed that no related work was done on the current topic in the whole valley of Kashmir. 
So, this study was aimed to determine the prevalence of coccidiosis in domestic/free range 
and poultry chickens of South Kashmir and to know the potential risk factors for the spread 
of the disease. This study was conducted for a period of one year, from June 2011 to May 
2012. Randomly 349 gut and faecal samples of both domestic/free range and poultry 
T 
chickens (169 and 180 samples of domestic/free range and poultry chicken respectively) 
were collected from different poultry farms and local households. Test tube flotation, 
sedimentation and direct smear method of faecal samples and direct smear scraping of the 
intestinal lining was done to detect the Eimeria infection. The quantitative estimation of the 
Eimeria infection was done by calculating the OPG (oocysts per gram) count of the positive 
samples to know the intensity of the infection. In addition, a questionnaire survey was 
conducted in 20 poultry farms to know the potential risk factors for the spread of the disease. 
The present study came up with the following findings:  
Out of 349 samples examined for Eimeriosis, 198 samples were found positive for 
Eimeria oocysts with the overall percentage of 56.73%, among which 50.89% were positive 
out of 169 domestic/free range chicken samples and 62.22% were positive out of 180 broiler 
samples. The highest prevalence rate was observed in 3-6 week age group of birds in both 
broiler as well as domestic/free range chickens. Seasonal estimation of the Eimeria infection 
revealed significant seasonal fluctuations (p = 0.000) with highest infection in winter and 
lowest in summer in both domestic/free range as well as broiler chickens. During winter, the 
prevalence was 70.27% and 84.72% in domestic/free range and poultry chickens respectively 
whereas in summer, it was 29.27% and 32.50% of prevalence in domestic/free range and 
poultry chickens respectively. The positive samples showed the different intensities of the 
infection. In case of domestic/free range chickens, 72.09%, 22.09% and 05.81% of positive 
samples showed the unapparent, low grade and heavy infections respectively. Whereas in 
case of broiler chickens, it was 66.07%, 24.11% and 09.82% cases of unapparent, low grade 
and heavy infections. The overall mean oocyst count for domestic/free range and poultry 
chickens was found to be 834.94±672.01 and 1100.12±826.76 respectively (p<0.05). In case 
of broiler chickens, the mean oocyst count was comparatively higher in all cases of 
unapparent, low grade and heavy infections as 624.24±157.25, 1554.74±187.89 and 
3185.64±544.73 respectively and in case of domestic/free range chickens, it was 
501.69±194.39, 1376.47±225.20 and 2909.4±546.29 for unapparent, low grade and heavy 
infections respectively. The potential risk factors for the poultry chicken kept under deep 
litter system were found to be the flock density, management of the litter, moisture levels, 
housing structure of the birds, use of coccidiostats and maintenance of the poultry house 
environment after the farm assessment through questionnaire and sample observations, 
where it was observed that all these factors have a direct bearing on the prevalence of the 
disease.  
The bio-safety measures, farmers knowledge and protection programs against the 
disease did not comply with the approved standards. Accordingly, the researcher 
recommends that, bio-safety measures, vaccination and proper treatment must be applicative 
in the study area. 
 
 
  
 
 
 
 
 
 
 
CHAPTER 1 
     INTRODUCTION 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
ith the majestic heights of its snow‐capped mountains, green meadows, 
enchanting lakes and its lush green forests, Jammu and Kashmir offers some of 
the liveliest scenic beauty across the land. Kashmir is known as the paradise on 
earth because of its numerous scenic spots of attractions and beautiful weather. 
Jammu and Kashmir stands 8th on the basis of various socio economic parameters such as macro 
economy, investment environment, infrastructure, agriculture, primary education and consumer 
markets 
(J&K in Indian Economy, 2009-10).   
The territory of Jammu and Kashmir state falls between four degrees of latitude from 32
o 
17′ to 36o58′ North and seven degrees of longitude i.e. from 73o 35′ to 80o 36′ East, covering an 
area of 22, 22, 236 square kilometers. Valley of Kashmir region enjoys an altitudinal variation of 
305-6910m above sea level.This state extends from the hot plains of Jammu province through 
Kashmir Valley to the coldest dry table of Ladakh. These territories are transitional in climate i.e. 
the climate is variable from subtropical (Jammu plains), to temperate (Kashmir valley), to 
temperate cold but arid (Ladakh region). The climate found in zone of the middle mountains and 
the valleys enclosed, is of a particular type. Altitude determines the degree of coolness and the 
elevations, the form of precipitation and summer temperature. The beautiful valley of Kashmir is 
located between the inner Himalayan range to the East, comprising of the Nanga Parbat and 
outer Himalayan range to the South-West called the Pir Panjal. It is around 135Km. long and 
32Km. wide, formed by the river Jhelum and is bounded on the North-East by Ladakh, on the 
South by Pir Panchal and on North by the Karakorum Range. In Kashmir, winter is cold and of 
long duration. Annual rainfall of the valley recorded is about 75cms. December has 80% 
W 
humidity, which is the highest and May has 71%, which is the lowest. The valley is unique in its 
surroundings, which offer breath taking view of its varying topography and forms a bowl shaped 
basin enriched by mountains of the Western Himalayan range. 
Jammu and Kashmir is predominately an agricultural dependent economy and nearly 
80% of its population is engaged in agriculture and allied occupation. Livestock which plays an 
important role in the rural economy forms the essential part of the agriculture. The number of 
livestock per 1000 of human population in Jammu and Kashmir as per livestock census 2007 was 
882 animals while as at all India level the number was only 457. As per livestock census 2003 of 
Jammu and Kashmir, animal husbandry plays a significant role as 0.13 per cent of gross 
domestic product (GDP) of the state is contributed by this sector. The state has a precious wealth 
of livestock in the form of cattle, buffalo, sheep, goats, poultry, etc. The cattle and poultry 
amongst all the livestock are considered the most important tool for the development of the rural 
economy. As far as poultry is concerned, it is highly dominated by fowl with its share ranging 
from about 87 per cent in the Kashmir region to over 99 per cent in the Jammu region (Livestock 
Census, 1992; 2003). This scenario is in consonance with the increasing consumption of white 
meat in the state. The poultry sub-sector had made significant improvement in its contribution to 
the total livestock production in the form of white meat and eggs.    
Poultry provides an immense supply of food for the world’s population. All over the 
globe, poultry meat and eggs are preferred to other kinds of animal food products for a variety of 
reasons. It is estimated that 25 percent of the world’s meat supply is derived from poultry, i.e. 
chicken, turkey, duck, geese, domesticated quail, etc. and the proportion is increasing steadily. 
The trend has been more noticeable in developing countries in recent years. Even though poultry 
meat and eggs are consumed in both developed and developing countries and this is not 
discouraged by the many religious taboos, the quantity of consumption has remained much lower 
in developing countries in comparison to developed countries. This could be partly due to eating 
habits as well as to the comparatively lower purchasing power of developing countries. South 
Asian countries (India, Pakistan, Bangladesh, Sri Lanka, Nepal, Bhutan and the Maldives) 
represent about 22 percent of the world population. However, they contribute only about 5 
percent of the total egg production of the world (FAO 2007) and even less in poultry meat 
production, with chicken slaughter in these countries amounting to only 2.7 percent (FAO 2007) 
of the chickens slaughtered in the world. 
  The Indian poultry industry revolves mainly around chicken. It has developed rapidly 
from small-scale backyard breeding to highly specialized, intensive production. Compounded 
poultry feed is produced on a large scale and the country has almost all the known commercial 
strains of broilers and layers currently available. Consequently, poultry production is one of the 
fastest growing food production sectors in the country. Egg production in India has gone up from 
2881 million in 1961 to 36500 million in 2000, while poultry meat production increased from 
81000 MT to 1050000 MT during the same period. The value of poultry products produced in 
the country has climbed steeply from Rs. 8000 million in 1980 to Rs. 100 000 million in 2000; 
yet the Indian poultry industry is not totally in the hands of the organized sector. Furthermore, 
processed poultry meat constitutes only 5 percent of the total poultry meat consumption in the 
country (Prabakaran, 2003).  
Poultry production has assumed significant importance in the State and has emerged as 
one of the agro-based industries which provide:  
a) Part-time or whole time source of earning to the unemployed youth. 
b) Highly nutritious animal protein in the form of quality poultry meat and eggs. 
The main objective in the sub-sector of livestock is to increase poultry meat and egg 
production by:- 
i. Encouraging private enterprises with the requisite technical guidance. 
ii. Providing fast and specific diagnosis of poultry diseases in order to reduce risk of loss 
to farmers. 
 The last decade has witnessed tremendous growth in the poultry sector. 
The poultry farming has come in a big way in Jammu & Kashmir, with large number of 
educated unemployed youth taking up poultry farming as sustainable means of earning their 
livelihood. The achievements made in the poultry development during last some years are as 
under: 
 
 
 
 
Table1.1. Achievements made in poultry during some past years in J & K. 
Particulars Unit 2006-07 2007-08 2008-09 2009-10 
(ending Nov. 
2009) 
Egg production 
at govt. farms 
Lac No. 9.414 9.62 6.843 8.244 
Production of day 
old chicks. 
Lac No. 3.835 4.51 3.291 3.789 
Breeding birds 
sold 
Lac No. 1.315 1.47 1.241 0.805 
Poultry meat sold MT 29.446 43.17 32.311 8.669 
Egg production Millions 561.28 566.00 510.61 371.34 
 
In order to increase poultry meat and egg production, poultry birds are provided to the 
rural farmers for backyard rearing. The day old chicks, technical support and health cover to the 
birds is provided by the department. These additional small activities supplement the total 
income of the farmers. 
 The success of any type of livestock operation is closely related to the disease level of the 
animals. Losses due to disease originate in many ways. Some are obvious, such as death, 
medication costs, and contamination at the processing plant. Others are sometimes less obvious, 
such as poor growth, poor production, poor feed conversion, and downgrading. Direct causes of 
disease are: bacteria, viruses, parasites, fungi, nutritional deficiencies, chemical poisons, and 
unknown causes. Infectious diseases are the greatest threat to livestock health. They are caused 
by bacteria, viruses, rickettsia and fungi. Some protozoan diseases behave much as infectious 
diseases and often are considered as such. Correctly, they should be classed with the other 
parasitic illnesses. Among the parasitic diseases of poultry, coccidiosis is the greatest threat to 
the economy of poultry worldwide.  
According to Annual Report (2012) of Department of Animal Husbandry, Dairying and 
Fishries, species -wise incidence of Avian Coccidiosis in India is tabulated as under: 
 
 
 
 
Table1.2. Abundance of Avian coccidosis in India during some past years. 
YEAR 2008-2009 2009-2010 2010-2011 2011-2012 
OUTBREAKS 204 203 348 448 
ATTACKS 11309 15043 106549 136855 
DEATHS 4600 2306 14778 24744 
  
1.1. Coccidiosis and its Etiological Agents 
Poultry coccidiosis is the term applied to the disease condition caused by infection 
with one or more species of coccidia. Coccidia infections in chicken cause greater financial 
losses than in other domesticated birds. It is caused by the genus Eimeria and nine species 
are known to occur in chicken, which are widely distributed throughout the world (Reid, 
1978). E. tenella and E. necatrix are the most pathogenic species. E. acervulina, E. maxima 
and E. mivati are common and slightly to moderately pathogenic; E. brunetti is uncommon 
but pathogenic when it does occur. E. mitis, E. praecox and E. hagani are relatively non-
pathogenic species (Soulsby, 1982; Lillehoj and Trout, 1993). Coccidiosis remains one of the 
major disease problems of poultry in spite of advances made in prevention and control 
through chemotherapy, management and nutrition (Graat et al., 1996). In all parts of the 
world where confinement rearing is practiced, coccidiosis represents a major disease problem 
demanding the attention of poultry producers, feed manufactures and poultry disease experts 
(Reid, 1978). The occurrence of clinical coccidiosis is directly related to the number of 
sporulated oocysts ingested by a bird at one time, the pathogenicity of the Eimeria species, 
the age of the infected chicken and the management system (Reid, 1990). E. tenella causes 
moderate to severe caecal lesions, sometimes death. The birds become depressed, have 
ruffled feathers, the wings droop, have diarrhea and tend to huddle. Food and water 
consumption usually decreases and may become emaciated and dehydrated. Caecal 
coccidiosis may produce bloody droppings and anemia (Whitmarsh, 1997; Lillehoj and 
Trout, 1993). In large population of chicken kept confined together, the risk of acquiring 
sufficient dose of oocysts is more likely to occur and the risk factor is very high for young 
chicken than old age groups, which develop immunity from pre-exposures (Becker, 1962). 
However, a mild coccidiosis infection kept under control, is not very harmful, and is actually 
necessary for creating immunity in the flock. A severe attack of coccidiosis can cause weight 
losses, morbidity and mortality.  
 
1.2. Life Cycle of Coccidia 
All coccidia develop in same way. There are two phases: endogenous and exogenous. 
Vide infra is the infectious cycle of the E. tenella which is highly pathogenic and the most 
prevalent in most regions. The endogenous phase is in the animal (bird) and there are two 
sub-phases: shizogonia (nonsexual sub-phase) and gametogonia(Sexual sub-phase). 
Shizogonia is characterized by producing one after another generations of shizonts that carry 
merozoits as the infectious form of the parasite (Soulsby and Rose, 1972). During the sexual 
sub-phase, oocysts are formed that are responsible for further infection spreading. Exogenic 
phase take place out of the bird. During this phase, oocysts sporulate (sporogonia). From 
oocysts, by further degradation, release of the sporozoits occurs. Sporozoits attack the 
surface of the caecal epithelium (Patillo, 1959; Davies et al., 1963), penetrate the basal 
membrane and finally attack epithelial cells that cover the bottom of the Luberkinii crypts 
(Lillehoj and Trout, 1993). In most cases, from the second generation of merozoits 
microgametocyte and macrogametocytes develop. Sexual phase of the parasite development 
takes place in the cells of the mucus and sub mucus. That phase starts from 6th day of the 
infection (Pellerdi, 1974). When micro and macrogametes join they form zygote. After the 
fertilization phase, the macrogamete mucoproteinaceous granule that is placed on the 
periphery of the cell, form the outer membrane of the zygote. From that form, nonporous 
oocyst develops. Once the cyst wall is formed completely the oocyst leaves the host through 
faeces. Only a small proportion of the millions of oocysts produced by a bird survives and 
become infective under favourable suitable environmental conditions. These infective 
oocysts are taken by the birds where they undergo schigony again.  
 
 
 Fig.1.1. Overview of the various stages of E. tenella, which is typical for the genus Eimeria 
 
The source of the infection varies and depends on the technology in the poultry industry. 
In the case of extensive poultry farming the source of infection is one bird. In case of intensive 
production the source of infection is the old bird population (Hammond and Long, 1973). In 
flock, disease is spreading by direct, as well as indirect contact (Williams, 2002). Infection takes 
place by oral route, with contaminated feed and/or water. After ingestion, infectious oocyst 
excysts, liberating the infective form: the sporozoite. Sporozoite infects epithelial cells of the 
intestine and kidney epithelial cells. Transfer of the sporozoites up to the locus of the primary 
lesion is with the help of intraepithelial lymphocytes (Lawn and Rose, 1982; Daszak, 1999). The 
pathogenic process starts during shizogonic phase of the parasite development. The pathogenic 
process during the first generation of shizonts is negligible. However, the most pathological 
stadium is during the second generation of shizonts. Their development, deep in the cells of 
Luberkinii glands, results in inflammation, mucus desquamation, capillary rupture and 
haemorrhagiae. This stadium of the disease is accompanied with severe clinical symptoms. In 
this stadium, possible outcome could be death of the bird. Death is a consequence of 
haemorrhagiae (bird can loose 60 to 80 percent of the blood volume), toxemia or as a 
consequence of gangrene or rupture of the intestinal wall. Diagnosis of the caecal coccidiosis is 
made on the basis of clinical signs, coprology, patho- morphological and patho-histological 
analysis. Clinical diagnosis is not reliable. One of the basic symptoms that could lead to 
diagnosis is bloody diarrhea, as well as changes in faeces appearance (Dimitrijevic, 1999). 
 
1.3. Control 
The use of a broad-spectrum anticoccidial drug on a prophylactic basis or a vaccine is 
essential. Generally an anticoccidial drug is given ad libitum in the feed from one day of age to 
market. Polyether ionophores should continue to play a major role in the anticoccidial programs 
in commercial broilers, either alone or in shuttle programs with chemical anticoccidial drugs, if 
consistent efficacy and performance are to be maintained (Long and Millard 1978; McDougald 
1982, 1990). The use of anticoccidial vaccines in breeder and replacement birds is probably the 
optimum course in most situations, and the current ability to vaccinate chicks at the hatchery 
either by spray cabinet or eye inoculation has made a big difference in making anticoccidial 
vaccines a practical option for broiler chickens as well (Williams, 1998; Chapman et al., 2002). 
Variable number of natural herbs have been tested as anticoccidial dietary additives, for 
example, Artemisin isolated from Artemisia annua has been found effective in reducing oocyst 
output from both E. acervulina and E. tenella infections (Allen et al., 1997). Environmental 
factors are of prime importance to bird health and successful coccidiosis control is possible only 
through the poultry house management which includes temperature, ventilation, litter conditions, 
bird density, drinkers, lighting, and feeding equipment. Any alteration in any of the 
managemental factors would result in the serious disease outbreak. 
 
1.4. Need for the Current Study 
The traditional animal husbandry practices, poor veterinary infrastructure and cool 
agroclimatic conditions are natural determining factors of incidence and severity of various 
parasitic diseases of poultry. Since 70-80% of the Kashmiri population depends on the 
agriculture and allied subsectors in which poultry industry both intensive rearing and backyard 
farming shows a growing trend in rural as well as urban areas. This study would highlight the 
factors that lead to the spread of coccidiosis since knowledge of the prevalence of coccidiosis is 
essential in understanding the epidemiology of the disease and stand as a basis for designing 
appropriate control measures. The information can be used to enforce public awareness about the 
possibility of horizontal transmission of coccidiosis infections from chicken to humans. For 
better and appropriate control strategies of coccidiosis, it was important to know the prevalence 
of the disease and to identify the potential risk factors that are unique to this area and farming 
system.  This study is important from clinical, academic and economic point of view. There is 
scarcity of documentation about the prevalence of the disease in the study area .So the present 
study is, therefore aimed at comparative study of Eimeriosis in poultry and domestic chickens of 
South Kashmir with the following objectives:  
Aims and Objectives of the Study  
Following objectives have been proposed for the said work. 
i. General survey of chickens in South Kashmir for Eimeriosis in domestic/free range and 
poultry chickens. 
ii. To study the epidemiology and incidence of Eimeriosis in different age groups, seasons, 
breed etc. 
iii. To identify the risk factors associated with Eimeriosis and to recommend prophylactic 
measures.  
             
A. Domestic/Free range  chickens 
 
A. Broiler chickens 
 
Pg.1. (A, B) Hosts 
             
     A. Faecal dropping of infected bird                         B. Faeces with blood tint 
 
 
            
  C. Ballooning & haemorrhage of Caecum           D. Coccidian lesions 
 
Pg.2. (A, B, C, D) Showing symptoms of Eimeria infection. 
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hickens were domesticated probably more than 3,000 years ago. In ancient and 
medieval times in the Old World, they were raised primarily for cockfighting. In the 
16th century, chickens were introduced into America from Europe, after cockfighting 
was outlawed in the United States, Canada, and Great Britain in the 19
th
 century; poultry fanciers 
raised chickens for exhibition purposes. The modern poultry industry began in the late 19th 
century in Europe and America as breeders began to stress meat and egg production. Although 
eggs were artificially incubated in ancient China and Egypt, this method of hatching poultry was 
not used on a commercial scale until the 1870's. The first College Department of poultry 
husbandry was established in 1901 at the Connecticut Agricultural College (now the University 
of Connecticut). 
Discoveries and inventions relating to the scientific housing, feeding, and breeding of 
poultry led to the rapid expansion of the industry after the 1930's. Production and consumption 
of poultry products increased markedly during World War II when meat from other livestock 
was scarce. Since 1945, improved methods of storing and distributing poultry meat and eggs 
have helped stimulate consumption of these foods. Important in the expansion of the poultry 
industry has been specialization in raising broilers. With the passage of time Poultry industry 
moved to its present modern methods of production. But the industry faces a serious threat of 
economic losses due to diseases, among which coccidiosis is the main threat to the poultry 
industry worldwide. Research in nutritional discoveries, disease eradication programs, genetic 
improvements, and new technologies open new vistas of research in poultry industry. The 
C 
knowledge about prevalence of coccidiosis is of immense value in framing the probable control 
measures for its prevention.  A lot of research has been done on the poultry throughout the globe, 
as it was not possible to review all the work done so far, therefore, the important ones of last 
decades are reviewed as follows: 
            Varghese (1980) described two new species of coccidia, Eimeria gourai from the 
Victoria crowned pigeon (Goura victoria Fraser) and Eimeria duculai from the Torres Strait 
imperial pigeon (Ducula spilorrhoa Gray). Eimeria gourai oocysts are spherical to sub-spherical 
in shape, measure 20.0 (19.0-22.0) × 20.0 (18.0-21.0) μm and are devoid of micropyle and 
oocyst residuum. Eimeria duculai oocysts are broadly ovoid with an inconspicuous micropyle at 
the narrower end. They are 28.0 (26.0-31.0) × 25.0 (23.0-27.0) μm in size, without residuum but 
with a membrane-bound polar granule.  
Gajadhar et al. (1983) examined 627 waterfowl for the presence of oocysts of renal 
coccidia using a modified flotation technique from kidneys collected oocysts of Eimeria spp. 
were detected in 151 of 336 individuals of 11 species of ducks, 130 of 287 birds of two species 
of geese, and two of four whistling swans (Cygnus columbianus).  
            Parker and Duszynski (1986) collected the feces of 212 sand hill cranes (Crus 
canadensis) and examined them to determine the prevalence of coccidial oocysts. Of the 212 
fecal samples, 160 (75%) were positive for oocysts of Eimeria, including E. gruis in 139 (66%) 
and E. reichenowi in 118 (56%) of the samples. Eimeria bosquei was found in two (-1%) of the 
fecal samples. 
Fernando et al. (1987) studied the migration of sporozoites of Eimeria species in 
domestic chicken which were dosed orally with sporulated oocysts of Eimeria acervulina, E. 
brunetti, E. maxima, or E. praecox and the subsequent presence, in various tissues, of parasites 
capable of inducing patent infections was detected by transferring the tissues to coccidia-free 
recipients. Similar results were obtained with each of the 4 species studied, irrespective of 
whether initial development occurs in the superficial (E. praecox, E. brunetti) or crypt (E. 
acervulina, E. maxima) epithelium. Infection was transferable by gut scrapings and liver 
homogenates at all time intervals (3, 6, 12, 18, 24, and 36 hr post inoculation) studied. Infection 
was also transferable with blood and with splenic homogenates but not consistently. Transfers 
made within a short time of the inoculation of donors were more successful in producing patent 
infections in the recipients. In all transfers the prepatent period was normal for the species. These 
findings suggest that sporozoites enter the mucosa very shortly after inoculation, and some of 
them pass to the liver and spleen and then leave these tissues at a somewhat slower rate, possibly 
to reenter the mucosa.  
Braunius (1988) examined the 126 broilers for coccidian infection. Of the faecal samples 
65.9 per cent were positive, and 46.0 per cent of the findings at autopsy were positive for 
coccidiosis. Examination of the faeces showed that more cases of mixed infection were present 
than could be concluded from autopsy.  
 Fernando and Pasternak (1991) determined the molecular karyotypes of five species of 
chicken coccidia, viz., Eimeria acervulina, E. brunetti, E. maxima, E. necatrix, and E. tenella, 
using field inversion gel electrophoresis (FIGE). Each species has a distinctive set of resolvable 
chromosomes which range from about 1 to greater than 5.7 megabases. They were able to 
resolve at least 8 chromosomes for E. acervulina, 5 for E. brunetti, 10 for E. maxima, 6 for E. 
necatrix, and 9 for E. tenella. If the value of 67 megabases for the genomic DNA of E. tenella is 
accurate, then under the conditions used here only about 60% of its chromosomal complement 
has been resolved.  
Procunier et al. (1993) examined genetic relatedness of Eimeria spp. from the domestic 
fowl by the random amplified polymorphic DNA (RAPD) assay. Two strains each of E. 
acervulina and E. tenella were used. The two strains of E. acervulina showed minor and major 
differences in their amplified DNA patterns, giving a similarity coefficient of 61%. The two 
strains of E. tenella seemed to be more closely related, yielding a similarity coefficient of 98%. 
The differences observed between species were greater than those found between strains with 
every primer used, indicating that the RAPD assay could be a useful tool for the study of 
relationships among these coccidia. The results obtained in this study also indicate the presence 
of unique, species-specific, amplified DNA segments that could be exploited to identify Eimeria 
species of the chicken. 
 Johnston and Fernando (1995) studied the genetic relatedness of 5 Eimeria spp. of the 
domestic fowl, including 11 strains of E. acervulina, 2 strains of E. tenella and 1 precocious line 
of E. acervulina, by means of random amplified polymorphic DNA (RAPD) and denaturing 
gradient-gel electrophoresis (DGGE). Amplification products ranged in size from 0.16 to 3.8 kb. 
E. acervulina strains demonstrated two to four major common bands unique to the species. These 
strains also exhibited major and minor differences in their DNA patterns. Band-match analyses 
from both polyacrylamide and denaturing gradient gels were used to calculate similarity 
coefficients for the Eimeria spp. and strains tested. Species differences, readily detected upon 
examination of DNA banding patterns, gave similarity coefficients of 4%–38% and 3%–18% 
when analyzed by polyacrylamide and denaturing gradient-gel electrophoresis, respectively. A 
similar analysis of E. acervulina strains yielded similarity coefficients of 55%–95% and 51%–
85%, respectively. The differences observed between both species and strains were greater when 
the RAPD-assay products were analyzed via DGGE, indicating that a combination of these two 
techniques may provide a more stringent analysis of the genetic relatedness of these coccidia. 
Amoudi (1997) described two new species of Eimeria parasitizing domestic fowl (Gallus 
domesticus). Species data were recorded as follow: Eimeria jeddahensis with ovoidal occysts 
23.5-29.2 x 17.5-22.4 (25.78 +/- 0.357 x 20.32 +/- 0.33) microns, with smooth single layered 
wall; bilobed polar granule and micropyle present. Sporocysts elongated ovoidal 10-13.5 x 6.3-
8.0 (12.03 +/- 0.135 x 7.10 +/- 0.070) microns with a thick, knob like Stieda body and residuum. 
Eimeria waeli with ellipsoidal oocysts 26.5-31.0 x 23.5-27.0 (28.30 +/- 0.327 x 25.30 +/- 0.278) 
microns with a double-layered wall; polar granule and micropyle present. Sporocysts ovoidal 
13.5-16.0 x 7.0-9.5 (14.67 +/- 0.135 x 8.32 +/- 0.162) microns with distinct Stieda body and 
residuum. The host bird belongs to order Galliformes. 
Mc Dougald et al. (1997) examined 43 faecal samples from 43 broiler and breeder farms. 
Thirty-eight samples were positive by microscopic examination after salt flotation, with counts 
of 138 to 415,800 oocysts per gram of feces. Samples were aerated for 2 days and inoculated into 
21-day-old chicks for determination of prepatent period. Results confirmed the presence of six 
species of Coccidia in Argentine poultry (all except Eimeria necatrix, which is known from 
previous reports) and demonstrated prevalence and intensity for E. praecox and E. mitis that 
were previously unreported. 
 Mizu et al. (1998) evaluated the broiler performance in terms of weight gain, feed 
consumption, feed efficiency and production number. Litter dampness was determined and 
coccidial oocyst populations were counted at different weeks of age. The depth of litter didn’t 
significantly affect live weight gain, feed consumption, feed conversion ratio, livability or 
production number. Variation in moisture contents of litter was observed but the coccidial 
oocysts count per gram of litter was within safety level and therefore, there was no outbreak of 
coccidiosis in any group. It was concluded that rice husk can be used as litter at depths of 
between 20 and 50 mm during winter to raise broilers without affecting performance 
characteristics and health of birds. 
Musaev et al. (1998) studied the coccidia of gallinaceous birds in Azerbaijan and the 
results obtained were indicative of the presence of a few coccidian species in the gallinaceous 
birds which have not been detected in Azerbaijan before. 
 Thebo et al. (1998) conducted a study to identify the Eimeria species present in Swedish 
chickens. All samples, including litter, faeces and guts from dead birds submitted for coccidial 
diagnosis, were obtained from farms where no live coccidiosis vaccines had ever been used. 
Identification of the different species was based on the criteria of oocyst morphology, location 
and characteristics of intestinal lesions, morphology of parasite endogenous stages, prepaient 
time and isoenzyme electrophoresis profiles of glucose phosphate isomerase. All seven Eimeria 
species of the domestic fowl were identified, namely E. acervulina, E. brunetti, E. maxima, E. 
mitis, E. necatrix, E. praecox and E. tenella. Furthermore, Swedish monospecific isolates of E. 
maxima, E. necatrix and E. tenella were established. 
 Razmi and Kalideri (1999) surveyed the prevalence of subclinical coccidiosis in broiler-
chickens in the municipality of Mashhad, Khorasan, Iran. The farm-level prevalence of 
subclinical coccidiosis was 38%. An increased risk of infection in the broiler was associated with 
the larger farm, with older chickens, and if the chicken farm were sampled in the winter or 
spring, using coccidiostat in the food was not associated. The peak oocyst score in the litter 
occurred at >6th week of age. Most farms (97%) had E. acervulina; (41%) had E. maxima and 
(12%) had E. tenella. 
McQuistion (2000) collected faecal samples from 655 passerine birds representing 190 
species from 13 collection sites and examined them for coccidian oocysts (Isospora 
and Eimeria). The overall prevalence was 20.9%. Solitary foragers or birds that forage in pairs 
had significantly lower coccidia prevalences (12.6 and 1.0%, respectively) than overall. More 
gregarious birds that spend approximately equal amounts of time with other birds in pairs or in 
flocks had a higher prevalence of coccidia. Birds that forage alone or as couples (single-pairs) 
and birds that are periodically social foragers (single-pairs-flocks) had significantly higher 
prevalences (39.1 and 42.9%, respectively). 
 Patel et al. (2000) studied the prevalence of gastro-intestinal parasites in capitive birds of 
Gujrat zoos and out of 106 group faecal samples of different wild birds from Kamal Nehru zoo, 
Ahmedabad and Sayyajibaug zoo, 17.92% group faecal samples were found positive for Eimeria 
species. 
 Soomro et al. (2001) observed the clinical, gross and histopathological changes in 
poultry birds suffering from coccidiosis. The symptoms included loss of appetite, unthriftiness, 
greenish or reddish diarrhoea. Affected birds were mostly found showing their comb and wattles 
pale and anaemic. Postmortem revealed intestine extremely balooned, having petechial 
haemorrhages, oedematous, necrosis and sloughing of intestinal and caecal epithelium. 
Histological evidence showed leakage of blood, oedema, necrosis, disruption and loss of villi.  
          Al-Natour et al. (2002) identified seven Eimeria spp.: E. acervulina, E. brunetti, E. 
maxima, E. necatrix, E. mivati, E. mitis, and E. tenella. E. tenella was the most prevalent species 
(39%) followed by E. necatrix (12%), E. brunitti (12%), and E. maxima (10%). Prevalences did 
not vary by flock size. 
Arslan et al. (2002) determined the prevalence of coccidia species in the domestic geese 
(Anser anser domesticus) involved 400 randomly selected geese of different age and localities.  
The species identified in this study were Tyzzeria parvula (81.7%), Eimeria anseris (11.2%), E. 
fulva (16.7%), E. hermani (13.3%), E. nocens (2.8%), E. stigmosa (31.6%), and E. truncata 
(37.8%). 
 Ayaz et al. (2003) conducted a study on the prevalence of coccidiosis in broiler chicken 
in Faisalabad Pakistan. They found the overall prevalence of 37.95% and seven species of 
Eimeria were recorded viz, E. tenella (50%), E. maxima (40%), E. mitis (2%), E. praecox 
(0.8%), E. acervulina (4%), E. necatrix (2%) and E. brunette (1.2%). 
 Parsani et al. (2003) investigated the prevalence of gastrointestinal parasites at Kamla 
Nehru zoological garden Gujrat and out of 138 group faecal samples, 85.48% samples were 
found positive for Eimeria species. It was concluded that coccidian and nematode infection was 
higher in those birds compared to other infections because coccidia and nematodes are having 
direct life cycle patterns which helps the parasite to remain in the cages and reinfect the birds. 
Ashenafi et al. (2004) carried an investigation into coccidiosis of 190 scavenging 
indigenous chickens via clinical, postmortem and microscopic examinations. The study indicated 
that 25.8% (49/190) of the chickens were infected with coccidiosis and found to harbour one to 
four different species of Eimeria. Of these infected chickens, 30 (15.8%) and 19 (10.0%) were 
positive for clinical and sub-clinical coccidiosis, respectively. 
Etuk et al. (2004) assessed on-farm prevalence and management of poultry coccidiosis. 
The study, which involved scrutiny of farm and clinical records, distribution of structured and 
pre-tested questionnaires to elicit relevant data, showed that in the previous 12 months, 3,327 
(29.36%) birds out of 11,333 encountered in the 30 farms suffered from coccidiosis. Overall 
mortality rate was 2.63%. The highest prevalence rates were recorded in the rainy season 
(12.7%), among birds managed in deep litter (26.69%), birds 1-5 weeks old (18.75%), layers 
(22.29%) and Harco strain (26.42%). Sixty percent of the farms consulted veterinarians for 
diagnosis and treatment especially at first incidence while 34.94% indulged in self-diagnosis. 
Good sanitary and hygiene practices were being employed in 50% of the farms as the major 
preventive measure. Combined administration of anticoccidial drugs and removal of litter 
(43.33%) ranked highest as control measure.  
Meireles et al. (2004) used polymerase chain reaction (PCR) to identify the epidemiology 
of Eimeria praecox and Eimeria mitis species in 156 samples of broiler chicken feces from 
several Brazilian states and the Federal District. In the 156 field samples analyzed by PCR, 70 
and 45 were positive for E. praecox and E. mitis respectively. They showed that DNA extraction 
using DNA zol followed by PCR can be a useful tool in epidemiological studies, since it 
provides fast and reliable detection of Eimeria sp. in field samples. 
Safari et al. (2004) conducted a survey to assess the economic impact of poultry 
coccidiosis in small and large scale poultry farms in Debre Zeit, Ethiopia. Study population 
consisted of broiler and layer chicken in 8 farms. Coccidiosis was identified as a cause of direct 
and indirect losses in all farms. Losses occurred in the form of mortalities, coccidiostat costs, 
reduced weight gains, reduced market value of affected birds, culling, delayed offtake and 
reduced egg production. Average losses due to mortalities, culling and coccidiostat costs were 
estimated at Ethiopian Birr 898.80 and 5301.80 per farm or 0.55 and 0.53 Ethiopian Birr per 
chicken in small scale and large scale poultry farms, respectively. This contributed to an average 
of 11.86% and 8.40% loss in enterprise profit per farm in small and large scale farms, 
respectively. Proportional mortality rates due to coccidiosis were 14.5% and 13.3% in small 
scale and large scale poultry farms, respectively. It was concluded that coccidiosis was a major 
cause of losses in surveyed farms. 
Zinke et al. (2004) assessed the prevalence and intensity of excretion of coccidial oocysts 
in actively migrating passerines (Turdus philomelos, Fringilla coelebs, Sylvia borin, 
Phoenicurus phoenicurus). All examined species showed low prevalences of oocysts in spring 
(28–33%) and high prevalences in autumn migration (66–92%).  
Lobago et al. (2005) studied  the occurrence of coccidiosis and distribution 
of Eimeria species in dead chickens 1–60 days of age. Out of the 965 dead birds, 370(38.34%) 
were found to have clinical coccidiosis. The Eimeria species identified in that study 
were Eimeria brunetti, E. tenella, E. acervulina and E. necatrix with prevalence rates of 45.3%, 
40.8%, 9.7% and 4.1%, respectively. 
 Mustafa and Ali (2005) conducted a survey to investigate the prevalence of the 
various poultry diseases in domestic rural fowl in Distt. Sheikhupura. The disease 
prevalence was found high (57%) in Fayoumi than local breed i.e., Desi hens (43%). The 
overall prevalence of various diseases was, Newcastle (40.33%), E.coli (5%), Infectious 
bronchitis (2.66%), chromic respiratory disease (7%), Infectious coryza (8.33%), and 
Salmonellosis (6.33%), Fowl pox (15.66%), Hydro-pericardium (4%), Coccidiosis (10.66%) 
and Avian influenza (Nil). Proper management was recommended to ensure good 
sanitation and proper vaccination for effective diseases prevention. 
Badran (2006)  compared the effect of additive and nonadditive of probiotic feed 
supplement (Enteroccus faecium) in the: diet containing anticoccidia on performance of broiler, 
diet without anticoccidia or vaccine (control) on performance of broiler, diet containing coccidia 
vaccine on performance of broiler. He observed that the prebiotic (Enterococcus faecium) which 
is a common component of intestinal microbial of normal human and animals will immunize the 
poultry against the disease. 
Biu et al. (2006) observed the anticoccidial efficacy of the aqueous neem leaf extract in 
comparison to amprolium. The results showed that the aqueous extract dose of 800mg/kg 
compared favourably with 10mg/litre of amprolium in treating the disease, both showed 100% 
survival rates for infected and treated chickens with zero oocyst per gram at day 4 post treatment. 
Also, the mean weight (grams) of infected and treated chickens improved significantly (P<0.05) 
at day 7-post treatment. Biochemical serum analysis of coccidial infected chickens showed a 
significant increase (P<0.05) in alanine aminotransferase (ALT) levels (2.9-245.2) and a 
significant decrease in alkaline phosphate activity from 4643.9 to 2329.9.  
Fanatico (2006) studied the coccidiosis in terms of its life cycle, transmission in free-
range production, management in the brooder and on pasture, natural treatments, drugs, and 
vaccines. He observed that coccidiosis can be handled without medication by careful 
management, especially during brooding, and adequate pasture rotation; however, on a larger 
scale, it is more difficult and vaccines are an important alternative to drugs in organic 
production. 
 Khan et al. (2006) determined the prevalence of Eimeriosis in poultry and identified the 
potential risk factors for its spread in Rawalpindi/Islamabad area of Pakistan. Of 359 gut samples 
(suspected for harbouring eimeriosis) examined, 258 (71.86%) were found infected. Four species 
of Eimeria (E. maxima, 34.10%, E. tenella, 30.62%, E. mitis, 13.95% and E. necatrix, 7.75%) 
were recorded. The prevalence of Eimeriosis was highest in the month of September (89.74%), 
while lowest during June (28.57%). The disease was more common at the farms where the litter 
was wet and not managed properly. 
Adhikari et al. (2008) identified five different species of Eimeria viz. E. acervulina, E. 
maxima, E. necatrix, E. tenella and E. brunette and studied the prevalence of E. tenella in Layer 
Chicken. Month wise highest prevalence rate (50%) was observed in March and the lowest 
(10%) in the months of April and September. Season wise prevalence showed the highest 
prevalence rate (33%) in the summer and spring, and the least (14%) in the autumn. The age 
wise prevalence was the highest (48%) in the 31-45 days age group and the least (6%) in 0-15 
days age group of layers. Moreover, the coccidiosis was found highly prevalence in 
mud/mud+brick type floor than in concrete type floor farms. 
Antonik et al. (2008) determined the prevalence of particular Eimeria species in hens by 
comparing different methods for coccidia species identification. The species identification was 
carried out by the classical method (location of anatomicopathologic changes in the alimentary 
tract, the morphology and size of oocytes, time of sporulation) and through the isolation of DNA 
and the amplification chain reaction (PCR). The most frequent species were: E. acervulina, E. 
tenella, E. maxima and E. necatrix. Over half (69%) of the cases of coccidiosis were caused by at 
least two species of coccidia, and only 31% of the cases by one species of coccidia. 
De Franceschi et al. (2008) recollected systematically data on broiler chickens for the 
period of ten years. The 80 % of the samples were positive to coccidiosis. From them, the 58.5% 
were sub-clinical, the 34% clinical degree 1 and the 7.5% clinical degree 2 and 3. 
Gari et al. (2008) investigated the prevalence of poultry coccidiosis by questionnaire 
survey, fecal examination, necropsy examination and identification of coccidial species based on 
their morphology, predilection site in the intestine and sporulation time. Frequency detection of 
oocyst in the fecal samples from Rhode Island Red breed and local strain chicken was 80.65% 
and 61.25% respectively. But there was no statistically significant difference in clinical 
coccidiosis occurrence between the two genotype chickens and system. 
Haung et al. (2008) studied the epidemiology and the etiology of coccidial infections in 
commercial broiler flocks. Polymerase chain reaction (PCR) and morphometric identification of 
the Eimeria species were compared as means of differentiation in the field samples of faeces and 
litter. For morphometry, the Eimeria species were categorized into three groups based on lengths 
of the oocysts. Coccidial infection prevalence increased from approximately 45% to 
approximately 75% during this period, but infection levels (oocysts per gram of faeces) did not 
significantly change. There were substantial geographical differences in both prevalence and 
infection levels. A change in Eimeria species profile occurred during the study period. Five 
Eimeria species were identified at slaughter, by PCR targeting the ITS-1 region of the genome; 
Eimeria acervulina (100%), Eimeria tenella (77%), Eimeria maxima (25%), Eimeria praecox 
(10%) and Eimeria necatrix (2%). PCR and morphometric tentative identification were in 
complete agreement in only 49% of the cases. 
Jayathangaraj et al. (2008) studied incidence of coccidiosis in captive wild avifauna. 
Among the samples examined, eight numbers of samples from Pariah kites (Milvus migrans) and 
three numbers of samples from love birds (Agapornis spp.) revealed evidences of coccidiosis.  
             Muazu et al. (2008) investigated the prevalence of coccidiosis and identification of 
species in Vom, Plateau state, Nigeria from nine different poultry farms during the months of 
April to June 2008. The prevalence of coccidial infection among adult birds was 36.7% and 
among the younger birds was 52.9%. The species of Eimeria identified included E. tenella, E. 
maxima, E. necatrix and E. acervulina. 
  Nematollahi et al. (2008) studied the prevalence of Eimeria species among broiler 
chicks in Tabrez, northwest of Iran. The overall prevalence of Eimeria spp. among examined 
farms were 55.96%. Five Eimeria spp. were identified namely E. acervulina, E. tenella, E. 
necatrix, E. maxima and E. mitis. E. acervulina was the most prevalent species (23.58%). 
Prevalences did not vary by flock size. Also, neither the use of coccidiostat nor previous 
coccidiosis clinical outbreaks were associated with the prevalence of infestation. The prevalence 
of infestation increased with the age of chickens. 
Al-Quraishy et al. (2009) surveyed the infection of Eimeria  among farm and house 
reared broiler chicks in Saudi Arabia. For the first time, Eimeria tenella was recoded among 
chicken in the study area. The prevalence of the infection was 80% among the house reared 
chicks while no infection was reported among the farm chicks. The younger chicks were more 
susceptible to the infection than the older ones. 
Nematollahi et al. (2009) studied the prevalence of Eimeria species among broiler chicks 
from 218 broiler farms in Tabriz northwest of Iran. Five Eimeria spp. were identified: E. 
acervulina, E. tenella, E. necatrix, E. maxima and E. mitis. The overall prevalence of Eimeria 
spp. among examined farms was 55.96 % (122 of 218 farms). E. acervulina was the most 
prevalent species (23.58%). Prevalences did not vary by flock size. Also, neither the use of 
coccidiostat nor previous coccidiosis clinical outbreaks were associated with the prevalence of 
infestation. The prevalence of infestation increased with the age of the chickens. Chickens with 5 
weeks of age showed the highest prevalence of infestation. 
 Sood et al. (2009) examined a total of 117 faecal samples of poultry, of which 39 were 
positive for coccidial oocysts. Examination of the carcasses from flocks with heavy coccidia 
infection also revealed haemorrhagic lesions in different parts of the intestines. Blood tinged 
mucous exudate was found clinging to the mucosa of the intestines and in one case severe 
ulceration of the mucosa was also recorded.  
  Sun et al. (2009) examined the faecal samples of Chicken for Eimeria spp.  the infection 
rate of identified Eimeria spp. in these farms was 90%, 88%, 72%, 68%, 60%, 26%, and 8% 
for E. tenella, E. praecox, E. acervulina, E. maxima, E. mitis, E. necatrix, and E. brunetti, 
respectively. 
Aarthi et al. (2010) aimed at analysing the molecular prevalence of seven species 
of Eimeria infecting chickens. Tissue samples (caecum, rectum and upper and mid intestines) 
collected from chickens exhibiting symptoms of coccidiosis were used for DNA extraction, 
followed by amplification of the internal transcribed spacer (ITS) region of Eimeria genome with 
genus-specific primers and speciation in nested polymerase chain reaction (PCR) with species-
specific primers. Of 43 tissue samples examined, 25 were positive in ITS PCR and all the seven 
species could be identified. 
  Allen and Jenkins (2010) observed the gross pathology of chickens when 
challenged with different doses of sporulated Eimeria praecox oocysts. There was 
moderate but significant weight gain reduction at all infective doses. Substantial 
reduction in plasma carotenoids and moderate but significant increases in plasma NO2
- 
+ NO3
- were observed only at the higher doses when measured at day 6 post challenge 
(PC). Daily monitoring of chickens after challenge with 5  104 oocysts revealed an 
inflammatory response in the duodenum and jejunum beginning at day 1 PC that was 
associated with a significant increase in levels of plasma NO2
-
 +NO3
- , which peaked at 
day 4 PC. A moderate, uniform hyperplasia of the small intestine and significant 
depression of plasma carotenoids were observed on days 4–6 PC. Plasma NO2- +NO3- 
decreased to control levels by day 6 PC. All infections were accompanied by production 
of a mucoid exudate in the duodenum and jejunum, which became thick and opaque 
by 4 days PC and tended to obscure mildly inflamed areas. These observations indicate 
that the acute host response to primary infection with E. praecox is both different from 
and occurs earlier than the response to experimental infections with other Eimeria spp., 
such as Eimeria acervulina, Eimeria maxima, or Eimeria tenella. 
Amer et al. (2010) tested the infectivity and pathogenicity in male commercial chicks 
aged 14 days old. The infected chicks showed general signs of ruffled feathers, off food, 
huddling together with loose dropping and/or bloody dropping with total mortality reached to 
90%. The post mortem examination showed hemorrhagic foci in the duodenum, hemorrhagic 
mucosa in mid intestine and bloody caecal core in two caeci. Eimeria species developmental 
stages in duodenum, intestine and caecum were histopathologically detected at the 6th day post 
infection. The obtained sporulated oocysts were identified according to morphological features, 
and the calculated shape index were 1.14, 1.19, 1.25 and 1.23 suggestive to be E. tenella, E. 
necatrix, E. acervulina and E. praecox; respectively. Chicks kept individually in a wire cage 
were inoculated with one sporulated oocyst for obtaining pure isolate from morphologically 
identified 10 isolates and for detection the site of infection and histopathological features. 
Egyptian four local isolates in a pure form were obtained. These isolate, including E. tenella, E. 
acervulina, E. necatrix, and E. praecox. 
Bera et al. (2010) evaluated the economic loss to poultry industry considering the 
major economic parameters. The estimation has revealed that commercial broiler 
industry is a major sufferer due to coccidiosis wherein 95.61 per cent of the total 
economic loss occurs due to the disease. The commercial layer industry shares 3.53 per 
cent economic loss, mainly due to cost of chemoprophylaxis and reduced egg 
production. A comparison across economic traits has revealed that loss is maximum due 
to reduced body weight gain, followed by increased FCR (23.74%) and 
chemoprophylaxis (2.83%) in the total loss due to coccidiosis in broiler industry of India. 
The overall comparison of economic traits for all the types of poultry sector it has shown 
that reduced body weight gain and increased FCR are the major parameters from 
which 68.08 per cent and 22.70 per cent annual loss has occurred in the total loss from 
coccidiosis in India during the year 2003-04. The total loss due to coccidiosis has been 
found to be of Rs. 1.14 billion (approximately) for the year 2003-04.  
Hamidinejat et al. (2010) studied the prevalence of Eimeria species in Khuzestan, based 
on the molecular findings and found that Eimeria maxima, E. necatrix, E. tenella, E. acervulina 
and E. mitis were present. The prevalence of Eimeria spp. was 31.5% (126 of 400) and E. tenella 
was the most prevalent species in Khuzestan. 
 Kaingu (2010) studied the prevalence of gastro-intestinal endoparasites in indigenous 
chicken in three regions in Kenya to determine the species and their prevalence rates. A total of 
710 adult free-ranging local chickens were sampled from six districts, Kakamega (162), Bondo 
(81), Narok (81), Bomet (150), Turkana (70) and West Pokot (166). The survey showed that 192 
(27.04%) was infected with Coccidial oocysts, 182 (25.63%) with Ascaridia galli, 10 (1.41%) 
with Heterakis gallinarum, 2 (0.3%) with Syngamus trachea, 37 (5.21%) with Capillaria 
retunsa, 8.45% with Capillaria annulata, 21 (2.96%) with Raillietina tetragona, 94 (13.24%), 
while 112 (15.8%) were negative, with no helminthes infestation. The findings suggested that 
endoparasites are a common health problem in free range indigenous chicken in Kenya and agro-
climate significantly influenced the distribution of endoparasites. 
Naphade et al. (2010) studied the efficacy of homoeopathic medicine (Mercurius 
Corrosivus) against experimental caecal coccidiosis in broiler chicks. The infection was caused 
by giving the dose of 50,000 sporulated oocyst of E. tenella. It was observed in transverse 
section of caeca, that the gross pathological changes observed in an infected untreated control 
group were paleness of the mucosal membrane, ballooning of the caeca with clotted and non 
clotted blood. Caecal walls also showed thickening with hemorrhages. However, less severe 
changes were observed in the groups treated with Amprolium and Mercurius Corrosivus. The 
studies on the histopathology of intestinal caeca were also undertaken in different groups of birds 
(treated and untreated). In the infected untreated control group the intestinal mucosa was 
hypertrophied containing schizonts and gametocytic stages of coccidial pathogen.There was 
desquamation of intestinal mucosa and denudation of intestinal villi cells, where as the other 
groups showed less severe histopathological changes. The drug was found to be effective as a 
curative remedy against experimental caecal coccidiosis.  
Patra et al. (2010) investigated the histo-pathological, haemotological and biochemical 
changes in broiler chicken naturally infected with Eimeria tenella using Polymerase Chain 
Reaction (PCR) based assay. Post mortem examination revealed petechial haemorrhages, 
oedema, necrosis and sloughing of caecal epithelium. Histopathological evidence showed 
leakage of blood, oedema and necrosis. Haemotological studies revealed that coccidial infection 
caused significant decrease in the value of haemoglobin and Packed Cell Volume (PCV). The 
value of Mean Corpuscular Volume (MCV) and Mean Corpuscular Haemoglobin Concentration 
(MCHC) revealed that caecal coccidiosis resulted in macrocytic hypochromic anaemia. 
Biochemical serum analysis of coccidial infected chicken showed a significant increase in level 
of glucose, Alanine Aminotransferase (ALT) and Aspartate Aminotransferase (AST) while there 
was a significant decrease in the level of alkaline phosphatase (SAP) and cholesterol. In PCR 
using specific primers for E. tenella only the ITS 1 regions of ribosomal DNA (rDNA) could be 
amplified. 
  Carvalho et al. (2011) used PCR to test various protocols and define a technique for 
DNA extraction directly from chicken-shed stool samples for the identification of Eimeria 
species that parasitize birds. It was possible to extract and amplify DNA of seven Eimeria 
species from field stool samples, using both protocols tested; extractions made with 
phenol/chloroform protocols gave the best results. The primers were specific and sensitive, 
allowing amplification of samples containing as few as 20 oocysts, both in individual and in a 
multiplex PCR. Individualized PCR with the phenol/chloroform DNA extraction protocol 
detected a larger number of Eimeria species. Molecular diagnosis was found to be practical and 
precise, and can be used for monitoring and epidemiological studies of Eimeria. 
Hadipour et al. (2011) conducted a study to investigate the prevalence of Eimeria 
species in native chickens reared under semi-scavenging system and were allowed to 
scavenge in the yard, in crop fields near water reservoirs. These chickens had no history 
of vaccination against coccidiosis and had never been given coccidiostat drugs. From a 
total of 200 native chickens examined, 128 (64%) were infected with coccidiosis. Eimeria 
tenella was the most prevalent species (24%) followed by Eimeria acervulina (18%), 
Eimeria necatrix (12%), and Eimeria maxima (10%). Prevalences varied by 
management and did not vary by flock size. 
Hirani et al. (2011) studied epidemiological surveillance based on examination of 
litter material from 318 farms and faecal droppings of 1911 birds which revealed the 
overall prevalence of coccidian as 20.44 and 17.27 percent, respectively. Prevalence was 
higher in layers than the broilers and under deep litter system than the cage housing 
system among layers. 
              Jadhav et al. (2011) investigated the prevalence of poultry coccidiosis and 
identifted the coccidial species occurring in the study area on local strain .The study 
involved survey, fecal examination, and identification of coccidial species based on their 
morphology, predilection site in the intestine and sporulation time. The results showed 
the presence of ten species of Eimeria among which seven species were redescribed and 
three were new species. 
           Shirzad et al. (2011) studied 120 broiler farms in five different cities of 
Mazandaran province, north of Iran. During the study, five chicks (3-8 weeks of ages) 
were taken randomly from every 120 farms and post-mortem and parasitological 
examinations were performed. The prevalence rate of subclinical coccidiosis among 
them is 75% (90 farms out of 120). E. acervulina was the most prevalent species (65.5%) 
followed by E. maxima (17.7%), E. tenella (15.5%), E. brunetti (10%), and E. necatrix 
(5.5%).  
Alemayehu et al. (2012) conducted a cross sectional study from October 2009 to 
March 2010 in Addis Ababa, Ethiopia with the objective of identifying prevalence of 
poultry coccidiosis in small and large scale production systems. Out of 384 fecal samples 
from female Rod Island Red chickens 89 (23.1%) are positive for coccidia oocysts.  
Moreover, result of coccidiosis by age group indicated that significantly higher (P<0.05) 
prevalance of coccidiosis (χ2 = 9.255) was registered in chicken above 8 weeks of age in 
large scale production system (LSPS). However, significant variation was not noticed by 
age group in small scale production system (SSPS). Significant variation in terms of 
clinical coccidiosis were not observed (p>0.05) between age groups in both SSPS and 
LSPS. Variation in management system and objective of the farms might be accounted 
for the observed variation in the prevalances mentioned above. 
Al-Gawad et al. (2012) studied the coccidia of Balady breed chickens in Egypt. 
Microscopical identification of Eimeria oocysts revealed that 21.24% of these chickens were 
found infected with five species of Eimeria; which were E. necatrix (58.27%), E. tenella 
(25.82%), E. acervulina (19.20%), E. mitis (10.59%) and E. maxima (4.66%), respectively. It 
was found that chickens of 1-21 day old were found free from infection (0%), while chicken of 
64 – 84 day old showed high infection rate (62.37%).The high rate of infection was noticed in 
winter season (45.13%), while the lowest rate was recorded during summer season (1.86%). 
 Amare et al. (2012a) examined a total of 638 dead White leghorn chickens of age 1 to 60 
days on post mortem, mucosal scraping examination, examination of gross and histopathological 
changes, and identification of Eimeria species. Prevalence rate of 22.3% (142/638) was assessed. 
Five Eimeria species were identified, namely: E. tenella (37.86 %), E. brunette (29.22 %), E. 
necatrix (12.35 %), E. acervulina (15.22 %), and E. maxima (5.35 %) which were identified for 
the first time in the farm. 
               Amare et al. (2012b) conducted a study to evaluate the prevalence of coccidiosis, to 
identify the prevalent species of Eimeria and to assess the predisposing factors. Overall 
prevalence 25.24% (95 % CI: 22.28 - 28.20) of clinical coccidiosis was assessed. Prevalence 
rates of 22.3% (95 % CI: 19.20 - 25.65) and 35.3% (95 % CI: 28.47- 42.05) was recorded in 
White leghorn (WLH) grower chickens and in parent stocks of WLH and Rhode Island Red 
(RIR) breeds, respectively. The prevalence of clinical coccidiosis was significantly higher in 
adults than the growers (P < 0.05). However, no statistically significant difference was observed 
between sexes and breeds. E. tenella, E. brunetti, E. necatrix, E. acervulina and E. maxima were 
identified. E. maxima were found for the first time in the farm. Coccidiosis prevalence has 
decreased among growers, but is reciprocal in the adults alarming the need for control and 
prevention measures in the parent stocks. 
            Awais et al. (2012) reported the prevalence of coccidiosis in industrial broiler chickens in 
Faisalabad, Punjab, Pakistan to determine the occurrence of different species of Eimeria in the 
area and to assess their correlation with the environmental conditions including temperature, 
humidity and rainfall. The highest prevalence (27.04%) was recorded of Eimeria 
tenella followed by Eimeria maxima (22.42%), Eimeria acervulina (19.89%) and Eimeria 
necatrix (4.02%). The prevalence of disease was significantly higher (P < 0.05) in autumn 
(60.02 ± 4.38) followed by summer (47.42 ± 2.92), spring (36.92 ± 2.27) and winter 
(29.89 ± 3.43). 
  Bachaya et al. (2012) detected the predominance of different Eimeria species 
(coccidian parasite) in differentnt localities of district Muzaffargarh. Four different 
species of Eimeria i.e. E. maxima, (30.20%), E. tenella, (39.93%), E. mitis, (19.13%) and 
E. necatrix (10.74 %) were isolated from 298/500 (59.60%) infected gut samples. The 
results also indicated that young layer chickens (60.16%) have greater infection ratio as 
compared with adults (37%). In addition to this it was also observed that highest 
predominance of coccidiosis was scrutinized during the month of September (73.33%) 
while lowest during April (42.86%). 
  Dakpogan et al. (2012) tested the sensitivity to coccidiosis on 200 free-range 21 
day-old chicks of 5 phenotypes, naked neck, dwarf, normal, frizzled and silky in a 
factorial design. All the experimental chicks have statistically the same body weight (P 
> 0.05) and were experimentally challenged with 6 x 104Eimeria tenella oocyst doses. 
There was similar body weight gain and significant difference (P < 0.05) in disease 
traits between phenotypes of chicks. Naked neck was the most tolerant phenotype and 
have the lowest lesion score (1±0.5), lowest proportion of bloody feces (0% at the 6th 
day post infection), the highest survivability (100%), the fewest Oocysts Per Gram 
(OPG) (733) and the lowest reduction in packed cell volume (1.5%). The most sensitive 
phenotype was the dwarf with significantly higher values of lesion score (2.5±0.4), 
mortality (40%), OPG (604400) and reduction of packed cell volume (12.5%). The 
other 3 phenotypes of chicks: normal feathered, silky and frizzle have similar (P > 0.05) 
sensitivity to the infection in terms of lesion score, survivability, bloody feces and oocyst 
excretion. The significant sensitivity variability observed in this preliminary study, 
suggests a great disease tolerance potentiality in free-range chicken population that 
can be valuably exploited in selection programs.  
Dinka and Tolossa (2012) conducted a study on coccidiosis in dead grower 
Fayoumi breed chickens, broilers, aged between of 6-10 months involving post mortem 
examination of dead birds, mucosal scraping examination, examination of gross and 
histopathological changes and identification of Eimeria species. 71.7% of them were 
found to harbor different coccidian spp. Among the four species of Eimeria identified, E. 
tenlla and E. necatrix with the incidence of 45% and 34.3% respectively were the 
predominant species identified followed by E. acervulina (31.3%) and E. brunette 
(27.6%). 
Lee et al. (2012) randomly collected fecal samples from 356 chicken farms and 
examined them for the prevalence of Eimeria species. Through microscopic 
examination, it was determined that 78.7% of the tested farms contained Eimeria-
infected animals. E. acervulina and E. tenella were the most prevalent, followed by E. 
brunetti and E. praecox (87.5%, 62.5%, 59.3%, and 37.5% of farms, respectively). Each 
of E. maxima, E. mitis, and E. necatrix was identified in 31.3% of farms. 
Oljira et al. (2012) determined the prevalence of poultry coccidiosis and assessed its 
relationship with different risk factors in and around Ambo town, western Ethiopia from October 
2010 to April, 2011. Out of the total 384 chicken examined, 79 (20.57%) were positive for 
coccidian parasites. The prevalence was significantly (P<0.05) higher in Bovans (25.10%) than 
local breeds (12.41%) of chickens. The mean oocyst count per gram of faeces was 96.4±40.44 
SD. The mean oocysts count per gram of faeces was significantly (P< 0.05) higher in young than 
adult birds. However, no significant association (P>0.05) was observed among breed and sex 
groups.  
Jadhav et al. (2012a) investigated the prevalence of poultry coccidiosis and identified the 
coccidial species occurring in the study area on local strain .The study involved survey, fecal 
examination, and identification of coccidial species based on their morphology, predilection site 
in the intestine and sporulation time. During their investigation three new species i.e. Eimeria 
nikamae, Eimeria tarabaie, Eimeria shivpuri were recorded  
Jatau et al. (2012) reported that the 33.3% of all the collected Chicken intestines had 
coccidia infection, with specific prevalence rates of 44.3% in layers, 37.1% in broilers and 
18.6% in indigenous chickens. The 80.7% of the infected layers had unapparent coccidia 
infection, while 12.9 and 6.5% had low and severe grades infections, respectively. Similarly, 
69.2% of the infected broilers were unapparently infected while 26.9 and 3.9% were moderately 
and severely infected with coccidia, respectively. More so, 84.6% of the infected indigenous 
chickens had in apparent infection, while only 7.69% each had low grade and severe infections. 
All the seven Eimeria species of chickens were identified with overall prevalences of: E. 
maxima (58.6%), E. acervulina (47.1%), E. mitis (30.0%), E. brunetti (28.6%), E. 
tenella (22.9%) and E. praecox (8.6%). Mixed Eimeria species infections were common among 
the sampled chickens with overall prevalence 61.4%. 
              Mohammad (2012) conducted study to detect the intestinal coccidial types in 87 
Japanese quails (coturnix coturnix japonica) the birds which  revealed that the total percentage of 
infection with Eimeria spp.oocysts 49.4%.Three species were diagnosed viz :E. tsunodai 44.8%, 
E. uzura 34.5%, E. bateri 24.1%. The higher rates were in young birds.  
Nikam et al. (2012) examined 2165 fecal samples of chicken for coccidial infections 
from various eight districts of Marathwada region out of which 597 samples were positive, the 
percentage of prevalence being 27.57%.  
 
OVERVIEW 
In order to have a clear understanding of the work done on the topic following overview 
is presented, which clearly demonstrates the work done abroad, in India and in Kashmir. 
1. Prevalence of Eimeriosis in Domestic and Poultry Chickens. 
ABROAD INDIA J & K TOTAL 
Fernando et al., 1987, Amoudi 1997, Ashenafi 
et al., 2004, Yasser Mustafa and Shahid Ali 
2005, Kaingu 2010, Mc Dougald et al., 1997, 
Razmi and Ali Kalideri 1999, Al-Natour et 
al., 2002, Ayaz et al., 2003, Safari et al., 
2004, Lobago et al., 2005, Annie Fanatico 
2006, Adhikari et al.,  2008, Muazu et al., 
2008, Nematollahi et al., 2008, Al-Quraishy et 
al., 2009, Sun et al, 2009, Shirzad et al., 2011, 
Al-Gawad et al., 2012, Amare et al., 2012, 
Awais et al., 2012, Bachaya et al., 2012, 
Dinka and Tolossa 2012, Lee et al., 2012 
Bera et al., 
2010, 
Jadhav et 
al., 2012.  
Jadhav et 
al., 2011, 
Nikam, et 
al., 2012. 
  
24 04  28 
2. Prevalence of Coccidiosis in other Poultry Birds 
Varghese 1980, Gajadhar et al., 1983, Parker 
and Duszynski 1986,  Braunius 1988, Musaev 
et al, 1998, Mc Quistion 2000, Patel et al., 
2000, Arslan et al., 2002, Zinke et al., 2004, 
Mohammad 2012, Alemayehu et al., 2012 
Parsani et 
al., 2003, 
Jayathangarj 
et al., 2008. 
     
11 02  13 
3. Histo-Pathological, Haemotological and Biochemical changes in 
Chicken Infected with Coccidiosis 
Soomro et al., 2001, Sood et al., 2009, Allen 
and Jenkins 2010, Amer et al, 2010, Patra et 
al., 2010, Dakpogan et al., 2012 
Naphade  et 
al., 2010 
     
06 01  07 
4. Potential Risk Factors for Eimeriosis 
Mizu et al., 1998, Etuk et al., 2004), Badran 
2006, Khan et al., 2006, De Franceschi et al., 
2008, Gari et al., 2008, Nematollahi et al., 
2009, Hadipour et al., 2011, Hirani et al., 
2011, Amare et al., 2012, Jatau et al., 2012, 
Oljira et al, 2012  
      
12   12 
5. Molecular Study Regarding Coccidiosis 
Fernando and Pasternak 1991, Procunier et al, 
1993, Johnston and Fernando 1995, Thebo et 
al., 1998, Meireles et al., 2004, Biu et al., 
2006, Antonik et al., 2008, Haung et al., 
2008), Aarthi et al., 2010, Hamidinejat et al., 
2010), Carvalho et al., 2011   
       
11   11 
GRAND TOTAL 64 07 0 71 
 
The overview of the above cited literature clearly indicates that a lot 
of research has been on poultry coccidiosis abroad with 66 available 
references but only 05 references are available from India and no 
reference was available from Kashmir closely related to this topic. This 
clearly indicates that work on poultry coccidiosis in Kashmir valley is 
very scarce. So, with this perespective the present study entitled 
“Comparative Study of Eimeriosis in Domestic and Poultry chickens 
of South Kashmir” was undertaken. 
 
 
 
 
 
 
 
 
 
 
CHAPTER 3 
MATERIAL  
AND 
METHODS 
  
 
 
 
 
 
 
 
 
 
 
 
his chapter contains the procedures followed throughout the study. It includes a 
complete description of the methodology of the study, the study sites, the sampling, the 
instrumentation and the research design. Moreover, it describes the statistical analysis 
used for the study findings.  
 
3.1.  STUDY AREA 
The survey was undertaken from June 2011 to May 2012. A total of 349 gut and faecal 
samples including 180 of broiler chicken and 169 of domestic/free range chickens were studied 
from four districts of south Kashmir including district Anantnag, Pulwama, Kulgam and 
Shopian. The study area spatially lies between 33° 21′ 54″ N to 34° 16.44′ 79″ N latitude and 74° 
24′ 08″ E to 75° 35′ 36″ E longitude with a total area of 6732.78 sq.kms with an average altitude 
of 1900 meters above sea level. It covers almost all the physiographic divisions of the Kashmir 
Valley and is drained by the most important tributaries of river Jhelum. Like rest of the valley the 
climate of South Kashmir is more or less characterized by sub-Mediterranean climatic condition, 
with severely cold winter temperature ranging from -5
0
c to 10
0
c and hot summers with 
temperature ranging from 20
0
c to 33
0
c and occasionally reaching 38
0
c. It receives precipitation in 
T 
the form of rain, snow and silt with average rainfall ranging from 80cms to 105cms per annum. 
The humidity generally remains high throughout the year and varies from 65% to 90%.  
 
 
Fig3.1: Map of Jammu and Kashmir showing the study area. 
 
 
3.2. SAMPLE COLLECTION AND PRESERVATION 
A total of 349, whole intestinal tracts and fecal samples of broiler and domestic/free 
range local chickens were collected from different  poultry farms and local households in 
sterilized polythene bags from different localities of South Kashmir of Jammu and Kashmir. The 
samples collected in the form of viscera, faecal samples etc., preserved in 2% formalin were 
brought to parasitological laboratory in the Department of Zoology, University of Kashmir. All 
the information regarding the housing structure, litter management, crowdedness of birds, age of 
birds, use of coccidiostats etc was recorded at the time of sample collection and the samples were 
labeled with necessary information to avoid any confusion. For the collection of samples random 
sampling method was employed. Samples from both domestic and poultry chickens were 
subjected to various parasitological techniques for further investigations. 
 
3.3. FAECAL EXAMINATION 
Identification of Eimeria oocysts in faeces is an easy and cheap way to diagnose many 
Eimeria species infections and to get an impression of the infection level. The faecal 
examination for the identification of Eimerian oocysts was done by both qualitative and 
quantitative techniques. 
 
3.3.1. Qualitative Techniques for Faecal Examinations 
A large number of different procedures are available for demonstrating coccidian oocysts 
in poultry faeces. Methods, which provide qualitative or at the most semi quantitative results can 
be used. The most widely used principle for concentration of parasite eggs is floatation. As most 
nematode eggs, cestode eggs and coccidian oocysts have a specific gravity which is lower than 
that of plant residues in the faeces. The oocysts may be separated from other faecal particles by 
mixing the faeces with a fluid in which the oocysts float, while the plant particles sink. It is 
recommended to standardize and continuously use only one of the floatation fluids with high 
specific gravity for example the saturated salt or sugar solution. 
 
3.3.1.1. Direct Smear Method 
Identification of Eimeria oocysts was done by using a direct smear method, wherein a 
small pallet of faeces was emulsified with few water drops to make it a thin smear. The thin 
smear of emulsified faeces was put on a clean glass slide and a cover slip was put on it. Then the 
glass slide was observed under different powers of the compound microscope.  
 
 
 
 
3.3.1.2. Concentration by Sedimentation 
              (Charles and Josephine 1970) 
 In order to isolate the oocysts of Eimeria species by sedimentation technique, 2 to 3 
grams of faecal samples were thoroughly mixed by shaking with 10 – 15 ml. of distilled water. 
After that the mixture was strained through a sieve to remove all coarse particles. The filtrate 
was poured into a centrifuge tube and centrifuged at the speed of 1500 rpm for 5 minutes. Then 
the supernatant was discarded and the sediment was examined under a compound microscope 
first under low power (10x × 10x) and then under high power (10x × 40x) by placing a drop of 
sediment on the slide and covering it with a cover slip. 
 
3.3.1.3. Concentration By Floatation 
              (Charles and Josephine 1970; Solusby 1982) 
 This method is based on the principle that the lighter parasitic oocysts float onto the 
surface of a saturated solution and the floating oocysts can be easily skimmed out of the 
surface film. The common suspending media used were saturated solution of common salt 
and saturated sugar solution followed by Will’s technique. During this technique, the 
floatation tubes were filled upto one-third with thick emulsion of faeces and the rest of the 
tubes were filled upto brim with the saturated solution of sugar/common salt till a convex 
surface was formed at the top. Then the whole apparatus of floatation tubes containing the 
faeces and the saturated solution was allowed to stand and left undisturbed for half an hour. 
Later on a cover glass was placed on the top of the floatation tubes so that the cover glass 
was touching the upper meniscus of the fluid. The cover glass carrying a drop of solution 
was then placed on a slide and was examined for parasitic oocysts first under low power of a 
compound microscope (10x × 10x)  and then under high power (10x × 40x). 
The percent prevalence was calculated by using the formula, 
 
                       No. of positive samples ÷ No. of samples examined×100 
 
 
 
 
3.3.2. Quantitative Techniques for Faecal Examinations 
The qualitative floatation techniques, which are used for nematode eggs, cestode eggs 
and coccidian oocysts, have been elaborated to become quantitative, when the eggs are 
allowed to float in a special counting chamber, called the McMaster’s chamber. Simple 
McMaster’s egg counting technique was applied in this study to get the intensity of the 
infection. 
 
3.3.2.1. McMaster’s Egg Counting Technique 
 The McMaster chamber consists of two compartments, each with a grid etched onto 
the upper surface. When the chamber is filled with a suspension of faeces in floatation fluid, 
the debris sinks while eggs float to the surface, where they can easily be seen and those under 
the grid counted. The McMaster’s technique uses a counting chamber which enables a 
known volume of faecal suspension (2 x 0.15 ml) to be examined microscopically. Thus, if a 
known weight of faeces and a known volume of floatation fluid are used to prepare the 
suspension, then the number of oocysts per gram of faeces (OPG) can be calculated. 
a) Materials 
Compound microscope, Scale, Saturated sodium chloride (common salt),50 ml centrifuge 
tube with screw cap, Pipette (1 ml syringe or eye dropper works well) McMaster’s egg 
counting slide, Paper towels and a fresh faecal sample. 
 
 
FIG3.2: McMaster’s egg counting chamber 
 
 
b) Procedure 
 
1.  Three grams of fecal sample were taken and mixed thoroughly with 42ml of tap water in a 
120ml wide mouthed glass. 
2. The fecal suspension was poured through a wire mesh screen and the filtrate was collected 
in a clean bowl. 
3. The filtrate was thoroughly mixed to ensure that there was a uniform suspension of fecal 
material and an aliquot was transferred to a centrifuge tube. 
4.  The suspension was centrifuged for 2 minutes at 1500 rpm. 
5. The supernatant fluid was discarded and the packed sediment was emulsified by saturated 
salt solution (NaCl) until the volume got equal to that of the initial aliquot of filtrate. 
6. The tube was inverted several times until the sediment was evenly suspended and two 
chambers of the McMaster slide were filled using a clean Pasteur pipette or a syringe. 
7. All the oocysts within the ruled area of the chambers were counted using 10mm objective 
and 10x eyepiece and the average count of the two chambers were recorded. Then the mean 
value was calculated: (Conway and McKenzie, 1991). 
 
   OPG = X    x 45 x  1 
                                           0.15            3  
Where  X= number of oocysts counted 
45 = Volume water that the faeces is soaked 
0.15= volume of the McMaster’s counting chamber 
1/3 = correction factor 
For each coccidian oocysts positive sample, the intensities of the infection were 
categorized as described by Lawal et al. (2008) as follows: 1-10 oocysts per field = +1 (in 
apparent infection), 11-20 oocysts per field = +2 (low grade infection) and >20 oocysts per 
field = +3 (Heavy infection). 
 
3.4. VISCERAL EXAMINATION 
 All viscera were examined for gross pathological changes and the mucosa of 
duodenum, jejunum, ileum and the caecum were examined for the presence of oocysts of 
Eimeria, by evacuating their contents and direct scrapings of intestinal and caecal mucosa 
were done. Direct microscopic examination of intestinal mucosa can only be used in animals, 
which have been culled or found dead. The deep scrapings were done of the suspected 
mucosa with one end of the microscopic glass slide. The material was spread in a very thin 
layer on a new slide and covered with a cover slip and the thin smear was examined 
microscopically using different magnification powers (Mattiellio, 1990). 
3.5. QUESTIONNAIRE 
Eimeriosis is a managemental disease and it can be controlled to a greater extent 
through well management practices of the farmers, so in order to know about the 
management practices of the poultry farmers and to assess the potential risk factors for the 
spread of the disease (Eimeriosis) a questionnaire was developed containing the parameters 
like farmer’s name, farm location, flock age, poultry house design, poultry house 
environment, litter management, use of coccidiostats in the feed for that flock, previous 
coccidiosis infection etc. The feedback was received from 20 farmers having direct practice 
in poultry production, 06, 05, 05 and 04 from Anantnag, Kulgam, Pulwama and Shopian 
districts of south Kashmir respectively. The information gathered from the farmers was used 
to analyze the general production system in the study area and to identify the potential risk 
factors for the spread of the disease (Appendix). 
 
 3.6. STATIATICAL ANALYSIS 
The whole data was fed into a computer program (Microsoft Excel 2007) and primer 
software for data analysis.  Chi-square test was used for the analytical assessment of 
prevalence. The prevalence was calculated by dividing the number of infected animals 
harboring oocysts of Eimeria by the total number of animals examined, multiplied by 100. 
The descriptive data of oocyst count was given as a mean ± standard deviation (SD). The 
data was evaluated by one-way ANOVA followed by Turkys test to detect inter infectious 
intensity differences. The differences were considered to be significant when the p-value 
obtained was less than 0.05. 
 
 
 Pg. 3. Collection of faecal sample 
 
 
Pg. 4.  Smear Preparation 
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he present study was conducted on the chickens of South Kashmir  (both domestic/free 
range as well as poultry chickens) to study the prevalence of Eimeriosis and to know 
the potential risk factors associated with the disease. During the present study 349 gut 
and faecal samples (out of which 180 samples belonged to broiler chicken and 169 belonged to 
domestic/free range chickens) were examined. These samples were collected from different 
districts of South Kashmir such as Anantnag, Kulgam, Pulwama and Shopian for a period of one 
year from June 2011 to July 2012 and were scanned for oocysts of Eimeria through various 
qualitative and quantitative methods to know the prevalence of the disease. Besides, a 
questionnaire survey was conducted on 20 poultry farms in South Kashmir in order to know the 
various potential risk factors associated with the spread of the disease. For a clear understanding, 
the observation part has been divided into following four sections dealing with various aspects 
(objectives) of the study. 
4.1. Population characteristics 
4.2. Prevalence of Eimeria infection in host birds  
4.3. Intensity of the infection 
4.4. Potential risk factors for Eimeriosis 
 
4.1. POPULATION CHARACTERISTICS 
The various population characteristics include the following: 
4.1.1.  Breed Distribution 
The study population comprising of 349 chickens as sample size was divided into two 
breed groups viz. domestic/free range and broiler chickens for the comparative study. 
Domestic/free range chickens comprised of 169(48.42%) and broiler chickens comprised of 180 
(51.57%) (Table 4.1)  
4.1.2.  Age Distribution 
T 
             The study population was divided into three age groups of <3 weeks, 3-6 weeks and >6 
weeks to maintain the age satisfaction. In the age group of <3 weeks 86 bird samples were 
examined, domestic/free range chickens comprised of 45 (52.32%) and broiler comprised of 41 
(47.67%). In the middle age group of 3-6 weeks, 138 chicken samples were examined, out of 
which 64 (46.37%) were domestic/free range and 74 (53.62%) were broiler bird samples. In 
older age group of >6 weeks, 125 chicken samples were examined which included 60(48%) 
domestic/free range chicken samples and 65 (52%) broiler chicken samples (Table 4.1).  
Table 4.1 Age Distribution of study population(n=349) 
 
 
 
 
 
 
 
 
 
 
Fig.4.1. Age wise distribution of population 
 
Age group 
(weeks) 
 
Domestic (%) 
 
Broilers (%) 
 
Overall (%) 
 
< 3 
3-6 
> 6 
 
45 (52.32) 
64 (46.37) 
60 (48.00) 
 
41 (47.67) 
74 (53.62) 
65 (52.00) 
 
86 (24.64) 
138 (39.54) 
125 (35.81) 
 
Total 
 
169 (48.42) 
 
180 (51.57) 
 
349 (100) 
4.2. PREVALENCE OF EIMERIA INFECTION IN HOST BIRDS  
4.2.1. Breed-wise prevalence. 
Out of 349 samples examined for Eimeriosis, 198 samples were found positive for 
Eimeria oocysts with the overall percentage of 56.73%, among which 86(50.89%) were positive 
out of 169  domestic/free range chicken samples and 112 (62.22%)  were positive out of 180 
broiler samples (Table 4.2.). 
Table  4.2.  Breed-wise prevalence 
 
Breed 
 
Examined 
 
Positive 
 
Percentage 
 
χ2(P-value) 
 
Domestic 
 
169 
 
86 
 
50.89% 
 
 
4.56 (0.033)  
Broiler 
 
180 
 
112 
 
62.22% 
 
Total 
 
349 
 
198 
 
56.73% 
 
 
Fig.4.2. Breed-wise prevalence 
Present study revealed high prevalence of Eimeriosis(62.22%)  in poultry chickens  
which is in accordance to the findings of Bachaya et al.,2012  and Guale 1990 who recorde the 
prevalence rates of  59.60% and 50.8% respectively. However the prevalence of coccidiosis in 
domestic/free range chicken (50.89%) was in accordance to the survey of Jatau 2012 who 
reported prevalence rate of 53.9% in local free range chickens. Moreover coccidiosis is most 
common to birds under intensive management especially those on deep litter due to relatively 
higher oocyst accumulation in the deep litter (Methusela et al., 2002; Khan et al, 2006, Taylor et 
al., 2007).  Kennedy 2001 also revised that domestic chicken are less susceptible to coccidian 
infection. 
 
4.2.2. Age-wise prevalence 
             After pooling all the data, age wise epidemiological observations were made which 
revealed highest prevalence rate in 3-6 week age group in both broilers as well as domestic/free 
range chickens (Table 4.3). Most of the positive cases were encountered in the age group of 3-6 
weeks with 45(70.31%) positive samples out of 64 examined samples followed by  22(48.88%)  
positive samples out of 45 in age group <3 weeks and 19(31.67%)  positive samples out of 60 in 
age group >6 weeks in case of domestic/free range chickens. In case of broilers same trend 
followed with 62 (83.78%) positive samples out of 74 examined samples in 3-6 week age group; 
25 (60.97%) out of 41 in <3 week age group and it was 25 (38.46%)  out of 65 in case of >6 
week age group. The results were significant with p-value 0.000 (Table 4.3). 
 Table  4.3. Prevalence of infection with respect to the age of study population 
 
 
Age 
(in weeks) 
 
Domestic 
 
Broiler 
 
Exam. 
 
Positive 
 
Prev. 
 
Exam. 
 
positive 
 
Prev. 
 
<3 
3-6 
>6 
 
45 
64 
60 
 
22 
45 
19 
 
48.88 
70.31 
31.67 
 
41 
74 
65 
 
25 
62 
25 
 
60.97 
83.78 
38.46 
 
Overall 
 
169 
 
86 
 
50.89 
 
180 
 
112 
 
62.22 
For domestic chicken χ2 = 18.61, (P =0.000)           For Broilers χ2 = 18.61, (P =0.000)  
                
 
Fig.4.3. Prevalence of infection with respect to the age of study population 
           The results of this study reveal that all ages of poultry are susceptible to coccidiosis 
but younger birds are more susceptible to infection than older birds. The prevalence of 
infection increased with the age of the chickens in both domestic/free range and poultry 
chickens up to 3-6 weeks which further declined in chickens exceeding 6 weeks in age. A 
possible reason for this may be that during the period between 3-6 weeks of age the birds 
have not attained immunity against coccidiosis, resulting in the increased incidence of the 
disease. This result is in agreement to the experiences of Long and Rowell (1975), 
McDougald and Reid (1991), Khan, et al. (2006), Nematollahi, et al. (2009) and is not in 
agreement with experiences (Chapman and Johnson, 1992; McDougald et al, 1997; Stayer et 
al., 1995). 
 
4.2.3. Season – wise prevalence 
After arranging the data, seasonal estimation of the Eimeria infection revealed 
definite seasonal fluctuations, with highest infection in winter and lowest in summer in both 
domestic/free range as well as broiler chickens. In case of domestic chickens the prevalence 
was 33(68.75%) positive samples out of 48 examined ones; 12(29.27%) out of 41; 
15(34.88%) out of 43 and 26(70.27%) out of 37 examined samples in spring, summer, 
autumn and winter respectively. Broilers followed the same trend with prevalence rate of 
23(67.65%) positive samples out of 34 examined samples in spring; 13(32.50%) positive out 
of 40 in summer; 15(44.12%) out of 34 in autumn and 61(84.72%) positive out of 72 
examined samples in winter (Table 4.4). 
Table 4.4. Prevalence of infection with respect to season 
 
Season 
Domestic Broiler 
Exam. Positive   Prev. Exam. Positive Prev. 
 
Spring 
Summer 
Autumn 
Winter 
 
48 
41 
43 
37 
 
33 
12 
15 
26 
 
68.75 
29.27 
34.88 
70.27 
 
34 
40 
34 
72 
 
23 
13 
15 
61 
 
67.65 
32.50 
44.12 
84.72 
 
Overall 
 
169 
 
86 
 
50.89 
 
180 
 
112 
 
62.22 
For domestic chicken χ2 = 23.76, (P =0.000)           For Broilers χ2 = 35.70, (P =0.000) 
 
 
Fig.4.4. Prevalence of infection with respect to season 
These results agree with Oluyemi and Roberts, 1979 ; Shirley ,1992; Halle, 1998; Alawa 
et al., 2001; and Ashenafi et al., 2004 who explained the effect of humidity percentage which 
increases in winter on the coccidiosis incidence. In Kashmir, the winter has high humidity and 
also the high precipitation which favours the sporulation and survival of the oocysts in litter and 
increases the spread of oocysts in chicken farms (Jordan and Pattison, 1996). Moreover, Lunnden 
and Thebo (2000) and Badawy et al. (2000) also explained that the stocking density which 
increases in winter by 30% has a direct effect on the increasing incidence in winter. However 
our findings are not in consonance with those of Dar and Anwar (1981), Khan et al. (2006). 
 
4.3. INTENSITY OF INFECTION 
The intensity of the infection was calculated by OPG (oocysts per gram) count, which 
means the number of oocysts of a particular parasite occurring per gram of the faecal sample of 
the host. For each coccidian oocyst positive sample, the intensities of the infection were 
categorized as described by Lawal et al. (2008): 1-10 oocysts per field = +1 (in apparent 
infection), 11-20 oocysts per field = +2 (low grade infection) and >20 oocysts per field = +3 
(Heavy infection). 
From the observation it is evident that the positive samples showed the different 
intensities of the infection. In case of domestic/free range chickens 62(72.09%), 19(22.09%) and 
05(05.81%) showed the unapparent, low grade and heavy infections respectively. Whereas in 
case of broiler chickens it was 74(66.07%) with unapparent infection; 27(24.11%) with low 
grade infection and 11(09.82%) with heavy infection (Table 4.5).  
Table 4.5. Intensity of infection in the study population 
Breed Intensity 
 
 
Domestic 
Unapparent Low grade Heavy Overall 
62                 
(72.09) 
19 
(22.09) 
05 
(05.81) 
86 
(43.43) 
 
Broiler 
74 
(66.07) 
27 
(24.11) 
11 
(09.28) 
112 
(56.56) 
 
Total 
 
136 
(68.69) 
 
56 
(28.28) 
 
16 
(08.08) 
 
198          
(100) 
 
 Fig.4.5. Intensity of Infection of the study population 
 The overall mean oocyst count for domestic/free range and poultry chickens was 
found to be 834.94±672.01 and 1100.12±826.76 respectively (p<0.05). In case of 
domestic/free range chickens the mean oocyst count for unapparent, low grade and heavy 
infections was  501.69±194.39, 1376.47±225.20 and 2909.4±546.29 respectively 
whereas in case of broiler chickens the mean oocyst count was comparatively higher in all 
cases of unapparent, low grade and heavy infections as 624.24±157.25, 1554.74±187.89 and 
3185.64±544.73 respectively (Table 4.6). 
 
 
 
 
 
Table 4.6.  Mean oocyst count for different intensities of infection. 
 
 
 
 
Intensity 
 
Breed 
 
Domestic 
 
 
Broiler 
Positive Mean OPG ± SD Positive Mean OPG ±SD 
 
Unapparent 
 
62 
 
501.69±194.39
a 
 
74 
 
624.24±157.25
b 
 
Low grade 
 
19 
 
1376.47±225.20
a 
 
27 
 
1554.74±187.89
b 
 
Heavy 
 
05 
 
2909.4±546.29 
 
11 
 
3185.64±544.73 
 
overall 
 
86 
 
834.94±672.01
a 
 
112 
 
1100.12±826.76
b 
Values within each row that do not share the same superscript are significantly different (
a-b
P<0.05). The 
data was evaluated by one-way ANOVA followed by Tukey test to detect differences in mean oocyst 
count. Differences were considered to be statistically significant if p < 0.05 
The higher OPG count in broilers can be related with the higher frequency occurrence of 
coccidiosis in the deep litter system due to relatively higher oocyst accumulation in the deep 
litter. The amount of oocyst discharged from infected chicken depends on the dose of oocysts 
ingested and the immunological status of the bird (Bumstead et al., 1991; Williams, 2001). Thus, 
the opportunity of the chickens to pick-up large numbers of sporulated oocyst can be more likely 
in the broilers kept in deep litter management than the local strain chickens. This result is 
consistent with the findings of Methusela et al., (2002) in large and small-scale deep litter 
rearing systems. Our findings are also in close to reports given by Jatau et al., (2012) according 
to whom most of the infected chickens suffered unapparent infection and low grade infections 
and a lesser population showing severe infections in indigenous domestic chickens, broilers and 
layers. This is in agreement with the previous findings by Gual (1990) in Debre Zeit, 11% and 
0%; Ashenafi (2000) in central Ethiopia, 15.79% and 4.21%; Getachew (2004) in Arsi zone 
85.86% and 14.14% of sub clinical and clinical cases, respectively. The economic impact of 
subclinical infection is considerable and is main concern keeping commercial view in 
consideration as the subclinical form of disease shows negative effect on the performance of 
infected birds (Haug et al., 2008) and leads to impaired feed conversion which in turn causes 
great economic losses to poultry industry throughout the world. 
 
4.4. POTENTIAL RISK FACTORS FOR EIMERIOSIS 
In order to know the various potential risk factors associated with the spread of the 
disease Eimeriosis, a questionnaire survey was conducted on 20 poultry farms of South Kashmir 
and also the gut and faecal samples were collected from the same farms. After analyzing the 
information collected from the questionnaire survey, it was found that the number of concrete 
houses among the surveyed farms was 60%. Clean feeders and drinkers were used by 70% of the 
farms where they were maintained at the proper places to keep them uncontaminated with the 
chicken droppings. 50% farms were well ventilated with only 45% of the farms where humidity 
was regulated properly. The stocking density of the 40% of the farms was high. 65% of the farms 
were continuously changing the litter after every batch of the birds. 60% of the farms were using  
coccidiostats with the feed or water but its usage was random and most of the farmers were using 
only one kind of the coccidiostat (Table 4.7). 
The potential risk factors for the poultry chicken kept under deep litter system were found 
to be the flock density, management of the litter, moisture levels, housing structure of the birds 
and maintenance of the poultry house environment after the farm assessment through 
questionnaire and sample observations. 
  
 
 
 
Table 4.7. Distribution of farms on the basis of different managemental parameters (n = 
20) 
S.No.                       Parameter No. of 
farms 
Percentage 
  01 Concrete housing structure for birds 12 60% 
  02 Farms using clean drinkers and feeders 14 70% 
  03 Proper ventilation of the farm 10 50% 
  04 Humidity regulation 09 45% 
  05 High stocking density 08 40% 
  06 Contineous litter change after every 
batch 
13 65% 
  07 Use of coccidiostats 12 60% 
 
The effect of all these management parameters on the prevalence of coccidiosis was 
assessed which can be understood under the following subheadings. 
 
4.4.1. Prevalence of infection with respect to the housing structure of birds. 
After the arrangement of the data it was seen that the prevalence of the infection 
varied significantly with respect to the housing structure of the broiler birds. Out of 48 
samples collected from 08 mud houses 45(93.75%) were infected with Eimeria oocysts, 
whereas birds reared in concrete houses showed the lowest percentage of 67(50.75%) 
infection out of 132 samples collected from 12 concrete houses (Table 4.8). 
 
 
 
 
Table 4.8. Prevalence of infection with respect to Housing structure 
Housing 
structure 
 
Examined 
 
Infected 
 
Prevalence 
 
χ2(P-value) 
 
Mud House 
 
48 
 
45 
 
93.75% 
 
 
 
 
27.68(0.000) 
 
Concrete 
 
132 
 
67 
 
50.75% 
 
Overall 
 
180 
 
112 
 
62.22% 
 
 
Fig.4.6. Prevalence of infection with respect to Housing structure 
A possible reason for the high prevalence of coccidiosis in mud houses is that the 
coccidian oocysts are ubiquitous and are easily disseminated in the poultry house environment 
where they can survive in cracks and crevices of the mud poultry houses. Current findings are in 
accordance to the results of Farooq et al. (1999) and Adhikari et al. (2008). Higher prevalence of 
coccidiosis in mud/mud+brick type of floors may be associated with more chances of coccidian 
oocysts to survive in the cracks and crevices of mud/mud+brick type of floors, which may be 
difficult for effective cleanliness of houses. (Lawrence 2011). 
 
 
4.4.2.  Prevalence of infection on the basis of maintenance of feeders and drinkers. 
The prevalence of infection also varied significantly with the maintenance or cleanliness 
of feeders and drinkers inside the poultry farm. Highest prevalence of 81.69% was observed in 
71 samples collected from 06 farms which were using dirty feeders and drinkers, followed by 
49.54% of infection in 109 samples collected from 14 farms using clean utensils for feeding and 
drinking purposes of birds (Table 4.9).  
Table 4.9. Prevalence of infection on the basis of maintenance of feeders and drinkers 
 
Farm 
 
Examined 
 
Infected 
 
Prevalence 
 
χ2 (P-value) 
Maintained feeders 
& Drinkers 
 
109 
 
54 
 
49.54% 
 
 
 
 
      
18.91(0.000) 
Unmaintained 
feeders & Drinkers 
 
 
 
71 
 
 
58 
 
 
81.69% 
 
Overall 
 
180 
 
112 
 
62.22% 
 
Fig.4.7. Prevalence of infection with respect to maintenance of feeders & drinkers 
The current results infer that defective waterers and feeders allow the birds to enter in to 
the utensils and defecate in them which could be the possible reason of the spread of the 
infection (Amare et al. 2012a). Moreover Whiteman and Bickford in 1989 mentioned that 
contamination of water and feed with coccidian oocysts from chicken droppings is inevitable and 
hence increases the risk of infection.  
4.4.3.  Prevalence of Infection with Respect to Ventilation. 
Ventilation of the poultry farm also has a direct effect on the prevalence of the disease. 
Out of 108 gut samples collected from the 10 ventilated farms, 53(49.07%) were positive for 
Eimeriosis whereas out of 72 samples collected from 10 unventilated or improperly ventilated 
farms 59(81.94%) were found to be infected with the oocysts of Eimeria (Table 4.10). 
 
Table 4.10.  Prevalence of infection with respect to ventilation of farms 
 
Farm 
 
Examined 
 
Infected 
 
Prevalence 
 
χ2 (P-value) 
 
Ventilated 
 
108 
 
53 
 
49.07% 
 
 
 
 
19.86(0.000) 
 
Unventilated 
 
72 
 
59 
 
81.94% 
 
Overall 
 
180 
 
112 
 
62.22% 
 
 
Fig.4.8. Prevalence of infection with respect to ventilation of farms 
 
According to current study good ventilation is an important parameter which plays role in 
managing control stategy for coccidiosis which is in accordance with reports of (Graat et al. 
1994; Gross, 1985; Conway et al. 1993; Al-Natour et al. 2002; McDougald, 2003; Hadipor et al. 
2011). The probable reason could be that ventilated poultry houses with controllable windows at 
the sides of the house brings in fresh air and takes out stale air. If the ventilation system is not 
effective, control of the poultry house with respect to temperature and relative humidity fails 
which will give an ideal condition for sporulation of the oocyst and this may lead to disease 
outbreak (Methusela, 2001) 
 
4.4.4.  Prevalence of Infection with Respect to humidity regulation. 
Humidity regulation has a great impact on the spread of the Eimeriosis disease. It was 
observed that the least infection of 44.44% was found in the 99 samples collected from 09 
poultry farms where the humidity was at optimum levels, whereas highest infection of 83.95% 
was observed in 81 samples collected from 11 farms in which the humidity of the farm was not 
regulated properly (Table 4.11).  
Table 4.11. Prevalence of infection with respect to humidity regulation of the farm 
 
Farm 
 
Examined 
 
Infected 
 
Prevalence 
 
χ2 (P-value) 
 
Regulated 
 
99 
 
44 
 
44.44% 
 
 
 
 
29.58(0.000) 
 
Unregulated 
 
81 
 
68 
 
83.95% 
 
Overall 
 
180 
 
112 
 
62.22% 
 
 Fig.4.9. Prevalence of infection with respect to humidity regulation of the farm 
High prevalence of coccidiosis in farms having high humidity may be due to the reason 
that the high humidity favors sporulation and survival of the oocysts in litter and increases the 
spread of oocysts in chicken farms (Becker, 1962; Urquhart et al. 1987; Jordan and Pattison, 
1996). It is universally accepted by all researchers that high humidity is the most ideal condition 
for the sporulation of the oocysts of Eimeria by which they become infective. 
4.4.5.  Prevalence of infection with respect to crowdedness of birds. 
 The analysis of the data revealed that there is a correlation between the crowdedness of 
birds in the farms and the prevalence of the disease. The samples collected from crowded farms 
showed the more prevalence of the disease. Out of 40 samples collected from 08 crowded farms 
37(92.5%) were positive for Eimeriosis whereas, 75(53.57%) samples from 140 samples of 12 
uncrowded farms were positive for the disease (Table 4.12).    
 
 
   
Table 4.12. Prevalence of infection with respect to crowdedness of birds 
 
Farm 
 
Examined 
 
Infected 
 
Prevalence 
 
χ2 (P-value) 
 
Crowded 
 
40 
 
37 
 
92.50% 
 
 
 
20.06(0.000) 
 
Uncrowded 
 
140 
 
75 
 
53.57% 
 
Overall 
 
180 
 
112 
 
62.22% 
 
 
 
Fig.4.10. Prevalence of infection with respect to crowdedness of birds 
 This survey showed that the size of flock is effective in the rate of infestation to Eimeria. 
It may be attributed to the reason that larger flocks are associated with increased prevalence of 
coccidial infections as having more birds producing large amounts of oocysts in a very confined 
space.( Haug et al., 2008). This result is in agreement with other surveys in Iran and Netherlands 
that express the prevalence of coccidiosis increased with flock size (Braunius, 1980; Razmi and 
Kalideri, 2000) However, result is not in agreement to Nematollahi, et al, (2009) and Hadipour et 
al. (2011) who reported that prevalences did not vary by flock size. 
 
4.4.6.  Prevalence of Infection with Respect to Litter Management 
On correlating the prevalence of infection and  litter management, it was observed 
that among 125 broiler chicken samples collected from 13 litter managed houses, 
57(45.60%) were positive for Eimeria oocysts. Highest prevalence of infection was observed 
in samples collected from 07 unmanaged farms where litter was not changed after every 
batch of birds and was found to be 100% (Table 4.13).  
Table 4.13.  Prevalence of infection with respect to litter management 
 
Farm 
 
Examined 
 
Infected 
 
Prevalence 
 
χ2 (P-value) 
 
Managed 
 
 
125 
 
57 
 
45.60% 
 
 
 
48.08(0.000) 
 
Unmanaged 
 
55 
 
55 
 
100% 
 
Overall 
 
180 
 
112 
 
62.22% 
 
 
Fig.4.11. Prevalence of infection with respect to litter management 
 
The old litter provides enough moisture and warmth for sporulation of excreted oocysts 
to become infective (Kheysin, 1972).Though according to many reports oocysts do not last long 
in the litter in case of very large poultry houses because of the action of ammonia released by 
decomposition of litter and manure and by the action of molds and bacteria (Williams, 1995 and 
Fanatico, 2006). But in such cases the reason for increased infectivity could be that usually there 
are so many oocysts that birds continue to pick them up and get sick. Ruff (1999) and Chapman 
et al. (2002) also found increased infectivity of sporulated oocysts in unmanaged farms with 
respect to litter.  
4.4.7. Prevalence of Infection with respect to use of coccididiostats. 
Assessment of the data shows that the use of coccidiostats with feed or water influences 
the infection rate of the disease. Out of 96 samples collected from 12 farms using 
coccidiostats in feed or water regularly,  53(55.21%) were positive for Eimeria oocysts while 
58(69.05%) samples were infected out of 84 samples collected from 08 farms which were 
either not using coccidiostats or using the same occasionally mostly at the time of disease 
outbreak (Table 4.14). 
Table4.14. Prevalence of infection with respect to use of coccidiostats 
 
Farm 
 
Examined 
 
Infected 
 
Prevalence 
 
χ2 (P-value) 
Farm using 
coccidiostats 
 
96 
 
53 
 
55.21% 
 
 
 
 
03.63(0.057) 
Farms not using 
coccidiostats 
 
84 
 
58 
 
69.05% 
 
Overall 
 
180 
 
112 
 
62.22% 
 
 Fig.4.12. Prevalence of infection with respect to use of coccidiostats 
 
During current study, there was no significant difference in the prevalence of coccidiosis 
between medicated and unmedicated chicken farms. This may be attributed to the reason that the 
efficacy of most anticoccidial drugs has declined owing to non-selective escape, partial efficacy 
against certain Eimeria species (Mattiello, 1990). Thus by changing types of anticoccidial 
medications reduces the chance of the coccidia parasite to become resistant to one type of 
medication, but just because the anticoccidial medication is in the feed does not mean that the 
birds are getting it. Empty feed pans, hot weather or another disease problem that will cause the 
birds to stop eating the medicated feed, does not stop them from picking at the litter and 
ingesting more coccidia oocysts. Julie et al.,(1999)  also studied that the failure to control the 
disease using chemoprophylaxis under the rearing practices might be due to misuse of 
coccidiostat (dose or improper mixing in feed) or to the development of resistance of local 
strains of Eimeria to available compounds (Hadipour et al. 2011). 
Management of poultry houses plays a significant role in the spread of coccidiosis 
because coccidial oocysts are ubiquitous and are easily disseminated in the poultry house 
environment. Further, owing to their high reproductive potential, it is very difficult to keep 
chickens coccidia free, especially under current intensive rearing conditions. Oocysts sporulate 
readily in poultry house litter. However, bacteria, other organisms and ammonia that are present 
can damage them and their viability can begin to diminish after three weeks (Williams, 1995). 
Thus the poor management practices in the present study including improper ventilation, 
the warm weather and high moisture inside the farms, contaminated feeders and drinkers and 
high stocking density of the birds, wet litter might be a direct cause of high prevalence of the 
disease. Good management including good ventilation, dry clean litter, cleaning, 
decontamination of drinkers and feeders and proper stocking density in the farm can control 
coccidiosis as was reported by early studies carried by Gross (1985). 
Coccidiosis though highly prevalent can be successfully managed using a combination of 
chemoprophylaxis and good hygienic practices (Chapman, 2000; Halle et al.,1998; Uza et al., 
2001). Current efforts towards farm coccidiosis prevention are relying more on vaccination. 
Continued education and extension services are therefore recommended for poultry farmers in 
the study area in order to update them on the advantages of vaccination and adoption of 
integrated approach involving good hygienic practices and the use of both drugs and vaccines to 
prevent this disease.  
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Conclusion 
The present research work entitled ―comparative study of Eimeriosis in domestic and poultry 
chickens of south Kashmir‖ was undertaken with the objectives of studying the prevalence of the 
Eimeriosis in the local domestic and broiler chickens comparatively and to assess the potential 
risk threats of the same disease. Since this was the start of the research work on this very disease 
in the Kashmir valley, so only the prevalence factor was touched. The prevalence of the disease 
was studied in the South Kashmir including Anantnag, Pulwama, Kulgam and Shopian districts. 
The observations of the study are summarized as: 
 A total of 349 gut and faecal samples including 169 of local domestic/free range chicken 
and 180 of broiler chicken were investigated for Eimeria infection, 86(50.89%) and 
112(62.22%) was the prevalence of the Eimeria infection in local domestic and broiler 
chickens respectively. 
 Age wise epidemiological observations revealed highest prevalence rate in 3-6 week age 
group in both local domestic and broiler chickens respectively. 
 Observations revealed that birds are more susceptible to the infection in winter season 
(70.27% in local domestic chicken and 84.72% in broiler chicken) and less infection rates 
were observed in summer season (29.27% in local domestic chicken and 32.50% in 
broilers). 
 Housing structure of the birds was found to be one of the potential risk threat of the 
disease. Chickens were more susceptible to infection in the mud houses. Therefore, 
housing structure of the birds needs a special attention. 
 The prevalence rates were also influenced by the litter management of the bird houses 
with more infections found in the unmanaged houses where litter was not changed 
continuously after every batch of chicken and less infection was found in the farms where 
litter was changed frequently. 
 Current study showed higher infections in the farms where birds were in crowded 
conditions than the farms which were uncrowded. So crowdedness of birds inside the 
farms may be considered as a potential risk factor of the disease and needs to be further 
investigated. 
 The Current study revealed that the use of contaminated drinkers and feeders inside 
poultry farms pose an increased threat of the disease.  
 Both chicken breeds showed the higher occurrence of sub-clinical coccidiosis than the 
clinical one which might be attributed to the immunity developed by the birds to trickle 
the infection and to maintain a state of balance to the infection in the form of sub-clinical 
disease. The effect of sub-clinical coccidiosis on the production performance of chicken 
and its economic significance should be further studied. 
 Infection rates of coccidiosis were higher in deep litter management system of broilers 
than the free range chickens which show that management system has a great impact on 
the incidence of coccidial infection. Therefore the management of broiler chickens needs 
a special attention. 
 The observed high prevalence rate of coccidiosis infection in both domestic/free range 
and broiler chickens of the study area shows that it is one of the economically important 
diseases which needs suitable prevention and control measures. 
 
Recommendations 
In order to control the disease Eimeriosis properly, it is necessary to know its prevalence, 
epidemiology, pathology and other dynamic aspects, so that a strategy could be developed to 
escape the economic losses of the farmers. Following are some of the recommendations which 
were felt at the end of this study and are as: 
 Focused study on the possible distribution and frequency occurrence of the different 
species of the Eimeria. 
 Alleviate the impact of the disease at the level of smallholder farmers by appropriate 
prevention and control measures. 
 Low-level management, sanitation, general hygiene, housing etc should be improved in 
the local backyard as well as intensive deep litter chicken production, so that coccidiosis 
control efforts could be enhanced. 
 The feeding and watering troughs should be placed at appropriate heights so as to prevent 
their contamination with chicken droppings. 
 Leaking of water troughs and roofs should be checked to avoid the dampness in the house 
which otherwise provide favorable conditions for the oocyst sporulation and make them 
infective. 
 Litter should be kept dry and if possible renewed frequently. 
 Appropriate temperature should be maintained in the poultry house and should be well 
ventilated to avoid the increase of humidity as high humidity increases the chances of 
oocyst sporulation. 
 The farms were biosecurity measures are not practiced, confinement rearing of chicken 
should be avoided in order to reduce the risk of high oocyst accumulation. 
 As far as the resistance against coccidiosis is concerned, rearing of such breeds should be 
encouraged which show better tolerance to the disease. 
 Accurate quarantine measures should be enhanced to prevent the introduction of the 
diseased birds in the valley. 
 The hygiene of the poultry house personnel and premises is of primary importance. 
Therefore poultry house personnel should be trained scientifically to keep the coccidiosis 
outside. 
 For sustainable control of coccidiosis, poultry farmers should be made aware about the 
disease through training programs and with the assistance of the media. 
 Birds should be monitored keenly by the poultry house personnel and in case the 
symptoms of the disease are felt in the birds, veterinary experts and professionals should 
be consulted to avoid any major outbreak. 
 
 
 
Future Plan 
Studies on prevalence and epidemiology of the disease are not sufficient to know the disease 
fully and to control it in a reasonable way. Various aspects of the disease can be studied on 
molecular basis and also the characterization of the species can be undertaken through 
 Polymerase chain reaction (PCR) 
 DNA polymorphism 
 Enzyme linked immunosorbant assay (ELISA) etc 
 Further research plan is to characterize the different species of Eimeria infecting the 
chicken population of Kashmir valley, and to study its histopathology and also the control 
measures of the disease (Insha Allah). 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 6 
BIBLIOGRAPHY 
 
 
 
 
 
  
 
 
 
 
Aarthi, S.; Raj, G. D.; Raman, M.; Gomathinayagam, S. and Kumanan, K. (2010). Molecular 
prevalence and preponderance of Eimeria spp. among chickens in Tamil Nadu, India. 
Parasitology Research. 107(4): 1013-1017. 
Adhikari, A.; Gupta, R. and Pant, G. R. (2008). Prevalence and identification of coccidian 
parasite (Eimeria spp) in layer chicken of Ratnanagar Municipality, Chitwan district, 
Nepal. J. Nat. Hist. Mus. 23: 45-50. 
Alawa, C. B. I.; Mohammed, A. K.; Oni, O. O.; Adeyinka, I. A.; Lamidi, O. S. and Adam, A. M. 
(2001). Prevalence and seasonality of common health problems in Sokoto Gudali cattle 
at a beef research station in the Sudan ecological zone of Nigeria. Nig. J. Anim. Prod., 
28: 224-228. 
Alemayehua, T.; Tekeselassieb, A. and Kassac, S. A. (2012). Prevalence study of poultry 
coccidosis in small and large scale farms in Adis Ababa, Ethiopia. Scientific Journal of 
Crop Science. 1(1): 26-31. 
Al-Gawad, A. A.; Mahdy, O. A.; El-Massry, A. A. N. and Al-Aziz, M. S. A. (2012). Studies on 
Coccidia of Egyptian Balady Breed Chickens. Life Sci J. 9(3): 568-576. 
Allen, P. C.; Lydon, J. and Danforth,  H. D. (1997). Effects of components of Artemisia annua 
on coccidia infections in chickens. Poult. Sci. 76: 1156-1163. 
Allen, P. C. and Jenkins, M. C. (2010). Observations on the Gross Pathology of Eimeria praecox 
Infections in Chickens. Avian diseases, 54(1): 834–840. 
Al-Natour, M. Q.; Suleiman , M. M. and Abo-Shehada , M. N. (2002). Flock-level prevalence 
of Eimeria species among broiler chicks in northern Jordan. Preventive Veterinary 
Medicine, 53(4): 305–310.  
Al-Quraishy, S., Abdel-Baki, A. S. and Dkhil, M. A.  (2009). Eimeria tenella infection among 
broiler chicks Gallus domesticus in Riyadh city, Saudi Arabia. J. King Saud Univ. Sci., 
21:191-193.  
 Amare, A.; Mengistu, A. and Nazir, S. (2012a). Prevalence and Aetiology of Poultry 
Coccidiosis and Associated Risk Factors in White Leghorn Grower Chickens at 
Kombolcha Poultry from, Ethiopia. J. World's Poult. Res. 2(3): 54-59. 
Amare, A.; Worku, N. and Negussie, H. (2012b). Coccidiosis Prevailing in Parent Stocks: A 
Comparative Study between Growers and Adult Layers in Kombolcha Poultry 
Breeding and Multiplication Center, Ethiopia. Global Veterinaria, 8 (3):  285-291. 
Amer, M. M.; Awaad, M. H. H.; Rabab, M. ;  El-Khateeb; Nadia, M. T. N.;  Abu-Elezz; Sherein 
- Said, A.;  Ghetas, M. M. and Kutkat, M. A. (2010). Isolation and Identification of 
Eimeria from Field Coccidiosis in Chickens. Journal of American Science, 6(10): 1107-
1114. 
Amoudi, M. A. (1997), Two new species of Eimeria (Apicomplexa, Eimeriidae), from local 
chickens (Gallus domesticus) in Saudi Arabia. J. Egypt. Soc. Parasitol., 27(3): 709-
717. 
Annual report (2008,2013). Department of Animal husbandary, dairying and fisheries. 
Ministry of agriculture, Govt. of India, New Delhi. (www.dahd.nic/in). 
Antonik, S.; Okulewicz, A.; Gaweł, A.; Mazurkiewicz, M. (2008). Prevalence 
of Eimeria species in hens in the Lower Silesia region. Medycyna Weterynaryjna. 
64(7): 886-888. 
Arslan, M. O.; Yunus Gicik, Y. and Ozcan, K. (2002). The Frequency of Eimeriidae Species in the 
Domestic Geese in Kars Province of Turkey. Acta Protozool. 41: 353 - 357. 
Ashenafi, H. (2000). Survey on identification of major disease of chicken in three selected agro-
climate zones in central Ethiopia: unpublished DVM thesis, Faculty of Veterinary 
Medicine, Addis Ababa University, DebreZeit, Ethiopia. 
Ashenafi, H.; Tadesse, S.; Medhin, G. and Tibbo, M. (2004): Study on Coccidiosis of scavenging 
Indigenous Chickens in the Central Ethiopia. Trop. Anim. Hlth. Prod. 36(7): 693-701. 
Awais, M. M.; Akhtar, M.; Iqbal, Z.; Muhammad, F. and Anwar, M. I. (2012). Seasonal 
prevalence of coccidiosis in industrial broiler chickens in Faisalabad, Punjab, Pakistan. 
Tropical Animal Health and Production. 44(2): 323-328. 
Ayaz, M. M.; Akhtar, M.; Hayat, C. S.; Hafeez, M. A. and A. Haq, A. (2003). Prevalence of 
coccidiosis in broiler chicken in Faisalabad,Pakistan. Pakistan vet. J., 23(1): 51-52. 
Bachaya, H. A.; Raza, M. A.; Khan, M. N.; Iqbal, Z.; Abbas, R. Z.; Murtaza, S. and Badar, 
(2012). Predominance and detection of different Eimeria species causing coccidiosis in 
layer chickens. The Journal of Animal & Plant Sciences, 22(3): 597-600. 
Badawy, B. A., Tanios, N. I. and Assia, M. EL-Sawy, (2000). Effect of different stocking 
densities on severity & efficacy of treatment of Eimeria tenella in Balady chickens. J. 
Egypt. Vet. Med. Ass. 60(4): 19-30. 
Badran, I. and D. Lukesova, D. (2006). Control of coccidiosis and different coccidia of chicken 
in selected technologies used in tropics and subtropics. Agricultura tropica et 
subtropica, 39(1): 39-44. 
Becker, E. R. (1962): Coccidiosis in Chicken. In: Biester, H. E. and Schwarte, L. H. (ed.): 
Diseases of Poultry 4th ed. USA, Iowa State University Press. 
Bera, A. K.; Bhattacharya, D.; Pan, D.; Dhara, A.; Kumar, S. and Das, S. K. (2010). Evaluation 
of  Economic Losses due to Coccidiosis in Poultry Industry in India. Agricultural 
Economics Research Review, 23(1):  91-96.  
Biu, A. A.; Yusuf, S. D.
 
and Rabo, J. S. (2006). Use of neem (Azadirachta indica) aqueous 
extract as a treatment for poultry coccidiosis in Borno State, Nigeria. African Scientist, 
7(3): 147-153.  
Braunis, W. W. (1980). Monitoring the biological performance in broiler with special regard to 
subclinical coccidiosis. Archiv fur Gefl ugelkunde, 44: 183-187. 
Braunius, W. W. (1988). Coccidiosis in broiler chicks: the prevalence of oocysts in feces in 
relation to necropsy findings in (sub) clinical coccidiosis and the effect of nicarbazin on 
these findings. Tijdschr Diergeneeskd. 113(3): 132-40. 
Bumstead, N.; Millard, B. M.; Barrow, P. and Cook, J. K. A. (1991): Genetic Basis of Disease 
Resistance in Chickens. In: Owen, F. B. and Ax ford, R. F. E. (ed.): Breeding for 
Disease Resistance in Farm Animals. C. A. B. International, 10-21. 
Carvalho, F. S.; Wenceslau, A. A.; Teixeira, M. and Albuquerque, G. R. (2011). Molecular diagnosis of 
Eimeria species affecting naturally infected Gallus gallus. Genet. Mol. Res., 10(2): 
996-1005. 
Chapman, H. D. and Johnson, G. B. (1992). Oocyst of Eimeria in the litter of broilers reared to 
eight weeks of age. Poultry sciences, 7(8): 1342-1347. 
Chapman, H.D. (2000). Practical use of vaccines for the control of coccidiosis in the chicken. 
World Poult. Sci. J., 56: 7-20. 
Chapman, H. D.; Cherry, T. E.; Danforth, H. D.;  Richards, G.; Shirley, M. W. and Williams, R. 
B. (2002). Sustainable coccidiosis control in poultry production: The role of live 
vaccines. Int. J. Parasitol. 32: 617–629. 
Charles, J. P. and Josephine, E. R. (1970). Practical parasitology. General laboratory techniques 
and parasitic protozoa. FAO and U.N.D.P. Rome, Italy, 44-74. 
Conway, D. P. and McKenzie, M. E. (1991). Poultry Coccidiosis. Diagnostic and Testing 
Procedures, 2nd edition. The Netherland, Pfezer Inc. 
Conway, D. P., Sasai, K., Gaafar, S. M. and Smothers, C. D. (1993): Effects of Different Levels 
of Oocyst Inocula of Eimeria acervulina, E. tenella, and E. maxima on Plasma 
Constituents, PVC, Lesion Scores and Performance in Chickens. Avian Dis. 37: 118- 
123. 
Dakpogan, H. B.; Salifou, S.; Muriel, N. and Gbangbotche, A. (2012). Comparative sensitivity of 
different phenotypes of free-range chicks to Eimeria tenella coccidiosis in Benin. 
Journal of Animal & Plant Sciences, 14 (3): 1978-1984. 
Dar, S. A. and Anwar, A. H. (1981). Incidence and pathogenesis of coccidiosis in chicken around 
Faisalabad. Pakistan Vet. J., 1:20-21. 
Daszak, P. (1999). Zoite migration during Eimeria tenella infection: parasite adaption to host 
defences, Parasitology Today, 2: 67-72. 
Davies, S. F. M.; Yoyner, L. P. and Kendall, S. B. (1963). Coccidiosis, Oliver and Boyd LTD. 
Edinburgh.  
De Franceschi, M. E.; Barrios, H. A.  and Filippini, O. S.(2008). Association between Coccidia 
and Intestinal Helminths in Broiler Chickens. International Journal of Poultry Science, 
7(1): 36-39. 
Dimitrijevic, S. (1999). Dijagnostika parazitskih bolesti, Fakultet veterinarske medicine, 
Beograd. 
Dinka, A. and Tolossa, Y. H. (2012). Coccidiosis in Fayoumi Chickens at Debre Zeit 
Agricultural Research Center Poultry Farm, Ethiopia. European Journal of Applied 
Sciences, 4(5): 191-195. 
Etuk, E. B.; Okoli, I. C. and Uko, M. U. (2004). Prevalence and Management Issues Associated 
with Poultry Coccidiosis in Abak Agricultural Zone of Akwa Ibom State, Nigeria.  
International Journal of Poultry Science, 3(2): 135-139. 
Fanatico, A. (2006). Parasite Management for Natural and Organic Poultry: Coccidiosis. 
ATTRA—National Sustainable Agriculture Information Service, 01-12. 
FAOSTAT (2007). Food and agricultural organization of United Nations, (www. Fao. Org). 
Farooq, M.; Durranil, F. R.; Waheedullah, W.; Sajjad, A. and Asghar, A. (1999). Prevalence of 
coccidiosis in broilers in the subtropical environment http/www.priory. com/vet/ 
broolers. htm. 
Fernando, M. A., Rose, M. E. and Millard, B. J. (1987). Eimeria spp. of domestic fowl: the 
migration of sporozoites intra- and extra enterically. J. Parasitol., 73(3): 561-567. 
Fernando, M. A. and Pasternak, J. J. (1991). Eimeria spp. of the domestic fowl: resolution of 
chromosomes by field inversion gel electrophoresis. Exp. Parasitol., 72(3): 306-310. 
Gajadhar, A. A.; Cawthorn, R. J.; Wobeser, G. A. and Stockdale, P. H. G. (1983). Prevalence of 
renal coccidia in wild waterfowl in Saskatchewan. Canadian Journal of Zoology, 
61(11): 2631-2633. 
Gari, G.; Tilahun, G. and Dorchies, P. (2008). Study on Poultry Coccidiosis in Tiyo District, Arsi 
Zone, Ethiopia. International Journal of Poultry Science, 7(3): 251-256. 
Getachew, G. J. (2004). Studies on poultry coccidiosis in Tiyo wereda, Arsi Zone, Oromia 
Regional State, DVM thesis Addis Ababa University Faculty of Veterinary Medicine, 
Debre zeit, Ethiopia. 
Graat, E. A.; Henken, A. M.; Ploeger, H. W.; Noordhuizen, J. P. and Vertommen. M. H. (1994). 
Rate and course of sporulation of oocysts of Eimeria acervulina under different 
environmental conditions. Parasitology,108: 497–502. 
Graat, E. A. M.; Ploeger, H. W.; Henken, A. M.; De Vries Reilingh, G.; Noordhuizen, J. P. T. 
and Van Beek, P. N. G. (1996): Effects of Initial Litter Contamination Level with 
Eimeria acervulina in Population Dynamics and Production Characteristics in Broilers. 
Vet. Parasitol., 65: 223-232. 
Gross, W. (1985): Effect of social environment and oocyst dose on resistance and immunity to 
Eimeria tenella challenge. Avian Dis. J., 29: 1018–1029. 
Guale, F. (1990): Poultry Coccidiosis and Effect of Management System. An Assessment Trial 
in Debre Zeit and Its Surroundings. Faculty Veterinary Medicine, Addis Ababa 
University, Debre Zeit, DVM thesis. 
Hadipour, M. M.; Olyaie, A.; Naderi, M.; Azad, F. and Nekouie, O. (2011). Prevalence of 
Eimeria species in scavenging native chickens of Shiraz, Iran. African Journal of 
Microbiology Research, 5(20):  3296-3299. 
Halle, P. D.; Umoh, J. U.; Saidu, L. and Abdu, P. A. (1998). Disease of poultry in Zaria, Nigeria: 
A ten-year Analysis of clinical records. Nig. J. Anim. Prod., 25: 88-92. 
Hamidinejat, H.; Shapouri, S.; Mayahi, M. and Borujeni, M. P. (2010). Characterization of 
Eimeria Species in Commercial Broilers by PCR Based on ITS1 Regions of rDNA. 
Iranian J Parasitol., 5(4): 48-54. 
Hammond, D. M. and Long, P. L. (1973). The Coccidia, University Park Press, Baltimore, 
Buterworths, London. 
Haug, A.; Gjevre, A.;  Thebo, P.;  Mattsson, J. G. and  Kaldhusdal, M. (2008). Coccidial 
infections in commercial broilers: epidemiological aspects and  coparison of Eimeria 
species identification by morphometric and polymerase chain reaction techniques. 
Avian pathology, 37(2): 161-170. 
Hirani, N. D.; Hasnani, J. J.; Veer, S.; Patel, P. V. and Dhami, A. J. (2011). Epidemological and 
clinical pathological studies in fowl coccidiosis in Gujarat. Journal of Veterinary 
Parasitology, 25(1): 42-45.  
Jadhav, B. N.; Nikam, S. V.; Bhamre, S. N.  and Jaid, E. L. (2011). Study of Eimeria necatrix in 
broiler chicken from Aurangabad District of Maharashtra state India. International 
Multidisciplinary Research Journal, 1(11): 11-12.  
Jadhav, B. N.; Nikam, S. V.; Bhamare, S. N. and Jaid, E. L. (2012a). New species of genus 
Eimeria (Eimeria shivpuri) in Broiler chicken (Gallus Gallus domesticus) from 
Aurangabad (M. S.) India. International Multidisciplinary Research Journal, 2(3): 06-
08. 
Jammu and Kashmir in Indian Economy (2009,2010). Directorate of Economics and Statistics J 
& K. 
Jatau, I. D.; Sulaiman, N. H.; Musa, I. W.;  Lawal, A. I.;  Okubanjo, O. O.;  Isah, I. and Magaji, 
Y. (2012). Prevalence of Coccidia Infection and Preponderance Eimeria Species in Free 
Range Indigenous and Intensively Managed Exotic Chickens during Hot-wet Season, in 
Zaria, Nigeria Asian Journal of Poultry Science. 6(3): 79-88. 
Jayathangaraj, M. G.; Gomathinayagam, S. 1, and Bhakyalakshmi, V. (2008). Incidence of 
coccidiosis in captive wild birds. Tamil Nadu J. Veterinary & Animal Sciences, 4(4) 
156.  
Johnston, D. A. and Fernando, M. A. (1995). Eimeria spp. of the domestic fowl: Analysis of 
genetic variability between species and strains using DNA polymorphisms amplified by 
arbitrary primers and denaturing gradient-gel electrophoresis. Parasitology research, 
81(2): 91-97. 
Jordan, F. W. T. and Pattison, M. (1996). Poultry Disease. Saundr, London, 497. 
 Julie, D. Helm, D. V. M. (1999). Coccidiosis In Poultry. Clemson University Livestock Poultry 
Health Programs.(www.clemson.edu/LPH). 
Kaingu, F. B.; Kibor, A. C.; Shivairo, R.; Kutima, H.; Okeno, T. O.; Waihenya R. and Kahi, A. 
K. (2010). Prevalence of gastro-intestinal helminthes and coccidia in indigenous 
chicken from different agroclimatic zones in Kenya. African Journal of Agricultural 
Research, 5(6): 458-462. 
Kennedy, M. (2001). Coccidiosis in chickens. Agri. facts, practical information for Alberta's 
agri. industry J., 663-35. 
Khan, M.Q.; Irshad,H.; Anjum, R.; Jahangir, M.  and Nasir, U. (2006). Eimeriosis in poultry of 
Rawalpindi/Islamabad area. Pakistan Vet. J., 26(2): 85-87. 
Kheysin, Y. M. (1972). Chapter V. Sporulation of oocysts and their survival in the external 
environment. Pages 149–177 in: Life cycles of coccidia of domestic animals. K. S. 
Todd Jr., ed. University Park Press, London, UK. 
Lawn, A. M. and Rose, M. E. (1982). Mucosal transport of Eimaria tenella in the cecum of the 
chicken. Journal of Parasitology, 68: 1117—1123. 
Lawal, A. I.; Jatau, I. D.; Musa, B. and Saleh, U. (2008). Studies on the coccidian infection in 
local chickens (Gallus gallus domesticus) in Zaria and the implications for the 
commercial poultry production. J. Adv. Med. Pharm. Sci., 2: 62-65. 
Lawrence, S. (2011). The prevalence of coccidiosis of chicken in kalisizo town council, Rakai 
District, Uganda. 
Lee, B. H.; Kim, W. H.; Jeong, J.; Yoo, J.; Kwon, Y. K.; Jung, B. Y.; Kwon, J. H.; Lillehoj, H. 
S.; Min, W. (2012). Prevalence and cross-immunity of Eimeria species on Korean 
chicken farms. Journal of Veterinary Medical Science. 72: 985-989. 
Lillehoj, H. S. and Trout, J. M. (1993). Coccidia: A Review of Recent Advances on Immunity 
and Vaccine Development. Avian Pathol., 22(1): 3-31. 
Livestock census (1992,2003). Directorate of Economics, Statistics, Department of agricultural 
cooperation, Ministry of agriculture, Govt. of India, New Delhi. 
Lobago, F.; Worku, N. and Wossene, A. (2005). Study on Coccidiosis in Kombolcha Poultry 
Farm, Ethiopia. Tropical Animal Health and Production. 37 (3): 245-251. 
Long, P. L. and Rowell, J. R. (1975). Sampling broiler house litter for coccidial oocysts. Br. 
Poultry Sci., 16: 583–592. 
Long, P. L., and B. J. Millard, 1978. Coccidiosis in broilers: the effect of monensin and other   
anticoccidial drug treatments on oocyst output. Avian Path 7: 373–81. 
Lunnden, A. and Thebo, P. (2000). Eimeria infection in litter-based, high stocking density 
systems for loose-housed laying hens in Sweden. Brit. poult. Sci., 41: 440-447. 
Mattiello, R. (1990). Detect subclinical coccidiosis. Misset. World Poultry. Misset Oct. /Nov. 82-
83. 
McDougald, L. R. (1982). Chemotherapy of coccidiosis. In The Biology of the Coccidia, ed. P. 
L. Long, 373–427. Baltimore, MD: Univ. Park Press. 
McDougald, L. R. (1990). Control of coccidiosis: chemotherapy. In Coccidiosis of Man and 
Domestic Animals, ed. P. L. Long, 307– 20. Boca Raton, FL: CRC Press.  
McDougald, L. R. and Reid, W. W. (1991). Coccidiosis. In: Clanek, B.W., John Barnes, H., 
Bread, C.W., Reid, W.M., Yoder, H.W. (Eds.), Disease of Poultry. Iowa State 
University Press, USA, 780-797. 
Mc Dougald, L. R.; Fuller, L. and Mattiello, R. (1997). A Survey of Coccidia on 43 Poultry 
Farms in Argentina. Avian Diseases, 41(4): 923-929. 
McDougald, L. R. (2003). Coccidiosis. In Saif et al. (eds) Diseases of Poultry, Iowa State Press, 
Iowa, 1001–1010. 
McQuistion, T. E. (2000). The prevalence of coccidian parasites in passerine birds from South 
America. Transactions of the Illinois State Academy of Science 93(3): 221-227. 
Meireles, M. V.; Roberto, L. O. and Riera, R. F. (2004). Identification of Eimeria mitis and 
Eimeria praecox in Broiler Feces Using Polymerase Chain Reaction. Brazilian Journal 
of Poultry Science, 6(4): 249 – 252. 
Methusela, S. (2001): Studies on Prevalence and Economic Impacts of Poultry Coccidiosis in 
Different Production Systems in Debre Zeit and Addis Ababa Ethiopia. Faculty of 
Veterinary Medicine, Free University of Berlin, Debre Zeit/Berlin, MSc thesis. 
Methusela, S. K.; Tilahun, G.; Hafez, H. M. and Woldemeskel, M. (2002). Studies on Poultry 
coccidiosis in different production systems in Debre Zeit and surrounding areas, 
Ethiopia. Bull. Anim. Health. Prod. Afr., 50: 41-52. 
Mizu, M. M.; Chowdhury, S. D.; Karim, M. J. and Debnath, S. C. (1998). Influence of depth of 
rice husk litter on broiler performance, litter dampness and its coccidial oocyst 
population during winter. Ajas., 11(4): 450-454. 
Mohammad, N. H. (2012). A study on the pathological and diagnosis of Eimeria species 
infection in Japanese Quail. Bas.J .Vet.Res., 11(1): 318-333. 
Muazu, A.; Masdooq, A. A.; Ngbede, J.; Salihu,A.E.; Haruna, G.; Habu, A. K.; Sati, M.N. and 
Jamilu, H. (2008). Prevalence and Identification of Species of Eimeria Causing 
Coccidiosis in Poultry Within Vom, Plateau State, Nigeria. International Journal of 
Poultry Science, 7(9): 917-918. 
Musaev, M.; Gaibova, G.; Ismailova, G.; Alieva, F. and Iskenderova, N. (1998). The Coccidia of 
the Gallinaceous Birds in Azerbaijan.  Tr. J. of Veterinary and Animal Sicences, 22(1) 
409-413. 
Mustafa, M. Y and Ali, S. A. (2005). Prevalence of infectious diseases in local and fayoumi 
breeds of rural poultry (Gallus domesticus). Punjab Univ. J. Zool., 20(2): 177-180. 
Naphade, S. T.; Hiware, C. J. and Desarda, S. M. (2010). Studies on the Pathological Changes 
during Experimental Caecal Coccidiosis of Broiler Chicks Treated with Allopathic 
Amprolium and Homoeopathic Medicine Mercurius Corrosivus. Trends Research in 
Science and Technology, 2(1): 49-55. 
Nematollahi A.; Moghaddam, G. and Niyazpour, F. (2008) Prevalence of Eimeria sp. Among 
broiler chicks in Tabriz (Northwest of Iran). Research journal of poultry sciences, 2(3): 
72-74. 
Nematollahi, A.; Moghaddam, G. and Pourabad, R. F. (2009). Prevalence of Eimeria species 
among broiler chicks in tabriz (northwest of iran). Mun. Ent. Zool., 4(1): 53-58. 
Nikam, S. V.; Kanse V. S.; Jadhav B. N. and Jaid E. L. (2012). Comparative study of seasonal 
incidence of chicken coccidiosis in eight districts of Marathwada region, Maharashtra 
state, India. Trends in Parasitology Research, 1(1): 7-9. 
Oljira, D.; Melaku, A. and Bogale, B. (2012) Prevalence and Risk Factors of Coccidiosis in 
Poultry Farms in and Around Ambo Town, Western Ethiopia, American-Eurasian 
Journal of Scientific Research, 7(4): 146-149. 
Oluyemi, J. A. and Roberts, F. A.  (1979). Poultry production in warm wet climate.  141-147. 
Low cost edition. Macmillan publishers Ltd. London. 
Parker, B. B. and Duszynski, D.W. (1986). Coccidiosis of Sandhill Cranes (Grus canadensis) 
wintering in new Mexico. Journal of WIldlIfe hemes, 22(1): 25-35. 
Parsani H. R.; Momin, R. R.; Sahu, R. K. and Patel, B. G. (2003). Prevalence of gastro-intestinal 
parasites at Kamla Nehru Zoological garden, Kankaria zoo, Ahmedabad, Gujrat. Zoos’ 
Print Journal. 18(1): 987-992. 
Patel P. V.; Patel, A. I.; Sahu, R. K. and Vyas, R. (2000). Prevalence of gastrointestinal parasites 
in capitive birds of Gujrat zoos. Z00’s print journal 15(7): 295-296. 
Patra, G.; Ali, M. A.;  Chanu, K. V.; Jonathan, L.; Joy, L. K.;  Prava, M.; Ravindran, R.;  Das, G. 
and Devi, L. I. (2010). PCR Based Diagnosis of Eimeria tenella Infection in Broiler 
Chicken. International Journal of Poultry Science. 9(8): 813-818. 
Pattillo, W. H. (1959). Invasion of the cecal mucosa of the chicken by sporozoites of the Eimeria 
tenella, Journal of Parasitology, 45: 253-258. 
Pellerdy, P. L. (1974). Coccidia and Coccidiosis, Akadenia Kiado, Budapest. 
Procunier, J. D.;  Fernando, M. A. and Barta, J. R. (1993). Species and strain differentiation of 
Eimeria spp. of the domestic fowl using DNA polymorphisms amplified by arbitrary 
primers. Parasitology research, 79(2): 98-102. 
Razmi, R. G. and Kalideri, G. A. (1999). Prevalence of subclinical coccidiosis in broiler-chicken 
farms in the municipality of Mashhad, Khorasan, Iran. Preventive Veterinary Medicine, 
44(1): 247-253. 
Razmi, G. R. and Ali Kalideri, G. (2000). Prevalence of subclinical coccidiosis in broiler-
chicken farms in the municipality of Mashhad, Khorasan, Iran, Preventive Veterinary 
Medicine, 44(3-4): 247-253. 
Reid, W. M. (1978). Coccidiosis. In: Hofstad, M. S., Calnek, B. W., Helmboldt, C. F., Reid, W. 
M. and Yoder, Jr, H. W. (ed.), Diseases of Poultry, 7th Edition. USA, Iowa State 
University Press. Ames, Iowa. 784-805. 
Reid, W. M. (1990). History of Avian Medicine in the United States. X Control of Coccidiosis. 
Avian Dis. 34: 509-525. 
Ruff, M. D. (1999). Important parasites in poultry production systems. Veterinary 38 
Parasitology, 84: 337–347. 
Safari, M.; Kinung’hi; Tilahun, G.; Hafez, H.M.; Woldemeskel, M.; Kyule M.; Grainer, M. and 
Baumann, M. P. O (2004). Assessment of Economic Impact Caused by Poultry 
Coccidiosis in Small and Large Scale Poultry Farms in Debre Zeit, Ethiopia. 
International Journal of Poultry Science, 3(11): 715-718. 
Shirzad, M. R.; Seifi, S.; Gheisari, H. R.; Hachesoo, B. A.; Habibi, H. and Bujmehrani, H. 
(2011). Prevalence and risk factors for subclinical coccidiosis in broiler chicken farms 
in Mazandaran province, Iran. Trop Anim Health Prod. 43(8): 1601-1604. 
Shirley, M. W. (1992). Research on Avian coccidia: An update vet. J., 148: 479. 
Soomro, N. M.; Rind, R.; Arijo, A.G. and Soomro, S. A. (2001).Clinical, Gross and 
Histopathological Studies of Coccidial Infection in Chicken. International journal of 
agriculture & biology, 3(4): 426–427. 
Soulsby, E. J. L. and Rose, M. E. (1972). Immune response to intracellular parasites. Journal of 
Parasitology, 10: 365- 372. 
Soulsby, E. J. L. (1982): Helminths, Arthropods and Protozoan’s of Domesticated Animals, 7th 
edition. London: Bailliere Tindall. 
Sood, S.; Yadav, A.; Vohra, S.; Katoch, R.; Ahamad, D. B.; Borkataki, S. (2009). Prevalence of 
coccidiosis in poultry birds in R. S. Pura region, Jammu. Veterinary Practitioner. 10: 
69-70. 
Stayer, P. A., Pote, L. and Mand, K. (1995). A comparison fo Eimeria cysts isolated from litter 
and fecal samples from broiler house at two farm. Poultry sciences, 74(2): 26-32. 
Sun, X. M.; Pang, W.; Jia, T.; Yan, W. C.; He, G.; Hao, L. L.; Bentue, M. and Suo, X. (2009). 
Prevalence of Eimeria Species in Broilers with Subclinical Signs from Fifty Farms. 
Avian Diseases. 53(2): 301-305. 
Taylor, M. A.; Coop, R. L. and Wall, R. L.(2007). Parasites of Poultry and Game Birds. In: 
Veterinary Parasitology, Anderson, J.M. and Macfadyen, A. (Eds.). Iowa State, 
Blackwell Publishing, USA. 459-557. 
Thebo, P.; Lunden, A.; Uggla, A. and Hooshmand-Rad, P. (1998).Identification of seven 
Eimeria species in Swedish domestic fowl. Avian Pathology, 27(6): 613-617. 
Urquhart, G. M.; Armour, J.; Dunkan, J. L.; Dunn, A. M. and Jennings, F.W. (1987). Veterinary 
Parasitology.UK.Longman Group UK Ltd. 
Uza, D.V.; Olorunju, S. A. S. and Orkpeh, J. M. T. (2001). An assessment of the disease and 
production status of indigenous poultry in Benue and Nassarawa states of Nigeria. Proc. 
26th Ann. Conf. Nig. Soc. Anim. Prod. Zaria, Nigeria, 26: 73-75. 
Varghese, T. (1980). Coccidian parasites of birds of the avian order Columbiformes with a 
description of two new species of Eimeria. Parasitology.  80(01): 183-187. 
Whiteman, C. E. and Bickford, A. A. (1989). Coccidiosis. In: Avian Disease Manual. 3
rd
 edition. 
The American Association of Avian Pathologists.  
Whitmarsh, Sh. (1997). Protozoan Poultry Diseases. Poultry Science Home page, College of 
Agricultural and Life Sciences, Mississippi State University. http://www. misstate. edu/ 
dept/poultry/ disproto. Htm. 
Williams, R. B. (1995). Epidemiological studies of coccidiosis in the domestic fowl (Gallus 
gallus). II. Physical condition and survival of Eimeria acervulina oocysts in poultry 
house litter. Appl. Parasitol, 36: 90-96. 
Williams, R. B. (1998). Epidemiological aspects of the use of live anticoccidial vaccines for 
chickens. Int. J. Parasitol. 28: 1089-1098. 
Williams, R. B. (2001): Quantification of the Crowding Effect during Infections with the Seven 
Eimeria species of the Domesticated Fowl: It’s Importance for Experimental Designs 
and the Production of Oocyst Stocks. Int. J. Parasitol. 31 (10): 1056-1069. 
Williams, R. B. (2002). Anticoccidial vaccines for broiler: pathways to success, Avian 
Pathology, 31: 317-353. 
Zinke, A.; Schnebel, B.; Dierschke, V. and Ryll, M. (2004). Prevalence and intensity of 
excretion of coccidial oocysts in migrating passerines on Helgoland. Journal of 
Ornithology. 145(1): 74-78. 
 
 
 
 
